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6 PROCEEDINGS OF THE CALIFORNIA 

facts of there being three separate instruments and requiring the simultaneous 
and rapid manipulations of two observers (and their subsequent efforts in 
setting off the angles on the protractor) have long been felt to be defects. 
And the hydrographic world ha^ studied, but unsuccessfully, to devise an in- 
strument that would do the work of these three. But this problem finds a 
solution in my protracting sextant^ which enables one observer to accomplish 
in hydrography the desideratum of measuring at the same instant two angles, 
and plotting them with the same instrument. 

We have represented here in the annexed figure, " The Protracting Sex- 
tant," consisting of a circle D, graduated to degrees and minutes from the 
zero point around by the right and left each way to one hu ndred and eighty 
degrees, and three radiating protractor arms, /, g and A. The arm ^, is fixed 
with its trae edge at the zero point of graduation, and the other two, / and A, 
are capable of being revolved around the hollow cylindrical axis of the circle. 
Between this fixed, and each of these movable protractor arms, we have an 
index arm— and each of these indices, m and n, also find in the center of the 
circle a common center of motion, and carries an index-mirror mounted per- 
pendicular to its plane of motion but slightly eccentrically so that the hollow 
axis of the instrument can be readily gotten at. Along these index aims m 
and n, are cut rectangular slots (whose longitudinal axes are radii of the cir- 
cle), in which slide the projecting eiidrt of the pivots which rivet the equal 
rectangular bars, o, s, and u, to, together. And these indices and protractor 
arms are so connected by means of jointed parallelograms that the right hand 
index-arm always bisects the angle included between the fixed and right 
hand protractor arms, and the left hand index always bisects the uugle con- 
tained by the fixed and left protractor arms. 

Now by a well-known optical principle we know that the angular .distance 
moved over by a mirror while measuring an angle is only one-half of the ac- 
tual angle measured, and since each of the movable protractor arms of this 
instrument is by means of this jointed parallelogramic gearing, driven along 
its arc simultaoeously with, and twice as fast as its corresponding index-arm 
(and mirror), we hence see that the angles included between the fixed and 
movable protractor arms are the actual angles which the indices (and their 
mirrors) have measured. 

The index mirrors, y and z, may be mounted to move either in the same or 
in parallel planes, as shown in the forms of the writer's two-angle sextants 
described iu the proceedings of the Academy, February 16th, 1874. A horizon 
glass, X, half-silvered to admit of direct and reflected vision is attached to the 
frame of the instrument nearly opposite the index mirrors, with its plane 
perpendicular to the plane of the instrument. The arms, / and h, are clamped 
and adjusted with the ordinary clamp and tangent screws, I and k. 

The requisite adjustments of the ** Protracting Sextant" are the surae as 
those of the ordinary sextant. When observing with the new Protracting 
Sextant, the hydrographer holds it lightly in his right hand and moves it until 
its face is in the plane passing through his eye, i, and the three objects. A, B, 
C, whose angular distances are required, and then sets and clamps his in- 
dex arm so that the reflected and direct images of the objects (say left hand 
and middle) of one of the angles which he is to measure, are not coincident 



ACADEMY OF SCIENCES. 7 

yet approaching on account of the progress of the boat; then with the second 
index glasn he makes the direct and reflected images of the middle and right 
hand objects coincident, and keeps them coincident with tangent screw 
antil the first two objects become coincident, then clamps, and he has the two 
angles observed at the same instant— and also has them set off on the proper 
limbs of the instrument simultaneously with, and by the same effort that 
measured the angles. And hence after measuring two connected angles with 
this instrument, we have only to lay it down on the *' Field Sheet " (which 
should always be spread on a board before the observer in the boat), and 
shift it until the fiducial edges of the three protractor arms traverse the three 
points (representing the signals observed upon), and the center of the in- 
strument will then occupy the relative place of the observer; now dot the cen- 
ter, and the position is plotted, without any of those tedious transfers of 
angles from the limbs of sextants to the limbs of the protractor, which are un- 
avoidably incident to the execution of practical hydrography with the forms 
of sextants and protractors now in general use. 

However, with the hydrographer, it is necessary to read the angles off of 
the instrument and record them for future reference and closer plotting on 
the "Office Sheet." 

The angles observed with the Protracting Sextant, or any other reflecting 
inJitrnment, are measured in the plane of the objects. If this plane be in- 
clined to the horizon and a result rigorously accurate be sought, the angles 
of elevation of each station above the horizon should at the same time be 
observed to afford data for reducing the hypotheneusal to the horizontal 
an^le. But this reduction may be neglected in all cases where the difference 
of elevation of the objects does not exceed two or three degrees, and when 
the observed an^le is larger than (the minimum angles allowed in determin- 
ing a boat's position by observations from the boat), twenty or twenty-five 
degrees — for the reduction to the horizon would, in such cases, deal with 
quantities more minute than the amount of error to which the measures of 
all angles observed at an unstable station are liable. When the difference of 
the obj^ts is considerable, an ideal vertical line may be drawn from the 
highest object downward to an elevation corresponding to that of the lower 
object, and the angle measured between this vertical line and the lower object 
— this with some experience hud correctnf ss of eye, will give results hufficiently 
near the truth, i. «., within the limit of the errors of plotting. Objects very 
close should not be observed on account of the parallax of the instrument. 

The Protracting Sextant should have supplementary attachments (such as 
were described by the writer before the Academy, February' 16th, 1874), so 
that angles between one hundred and forty and one hundred and eighty 
degrees may be meaftured with equal facility with those of smaller magnitude. 
Bnt these larger angles cannot be plotted in the usual way, for they are too 
great to be set off at the same time on the limbs of the instrument because of 
the jamming of the movable protractor arms; now, under this contingency, 
if we have U) tracing piper, and don't wish to sweep the (drcles of position, 
then we may use the following easy and accurate method of plotting by 
supplementary angles, viz. : Suppose A , B and C, the left, middle and right 
band objects on which are measured two angles, too large to be set off on the 
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hydrography no less necessary than this skill and dexterity, is rapidity of 
execution in determining positions; and, to this end, with two observers, the 
requisite promptness and oneness uf action are found deplorably deficient, 
and that, too, at momenta the most critical. A sunken rock or reef is to be 
determined, and on it a sounding gotten. The rock is foMnd, the " cast " is 
taken — the word ** stand by for an angle " is given— and at length comes the 
response, r-e-a-d-y;by which time perhaps a tangent screw is jammed (hard 
np) or the boat has drifted from over the rock, and thus the reward, for hours, 
or it may be for days, of persistent and arduous exertions is lost. And such 
mishaps must ever continue to recur where two observers are called upon to 
act quickly and simultaneously under exciting circumstances. 

But if in the boat there is only one observer, with a Protracting Sextant, then 
we may confidently expect that promptness and oneness of action, in 
observing, under every contingency, which are so essential to the rapid and 
successful execution of a hydrographic survey. 

Although we do not presume to say that the the ry of this iustrument is 
so obvious, or its manipulations so simple, tbat " the simpleton, though he 
run may understand," or that the smatterer and blind routiner (who could 
not look a quadrilateral in the face without blushing) may manipulate it with 
ease and accuracy, yet we do not assert without the fear of a contradiction, 
that to the eye of the ingenious geometer, its theory is most clear, and that 
in the hands of the hydrographer, who is a master of his profession, this 
Protracting Sextant will be found the ready and efficient means of determining 
and plotting (unassisted and alone) his position, with a facility, ease and 
accuracy not now attained with two ordinary sextants and one protractor in 
the hands of two observers and one plotter. 

The Secretary read the following from Professor George 
Davidson : 

Transit of Yeuus. 

BY GEOBGK DAVIDSON. 

To the California Academy of Sciences, San Francitco, Col.: — The instructions 
of the Commission permit me to give general results of our work, and I con- 
dense as much as possible for presentation to the Academy, our labors of 
preparation and final results. 

We have determined the difference of longitude by cable, between Nagasaki 
and Vladivostok, whence it will be curried westward to St. Petersburg by tel- 
egraph, and in connecting the Venus Station with the Telegraph Observatory 
we have determined the latitude and longitude of the French Venus Station 
and two other points on the bay. 

We have determined the latitude of our station by the Talcutt method; ob- 
serving upon twenty pairs of stars for five nights. 

We have observed fourteen occultations of stars by the muou for longitude 
differences with Peking and other stations. This was work which we had to 



12 PROCEEDINGS OF THE CALIFORNIA 

The following papers by Dr. J. G. Cooper were submitted: 
The Origrin of Califoraiau Laud-Shells. 

BY J. O. OOOPEB, M. D. 

In previous articles I have given some observations on the Distribution and 
Variations of the Califurnian Banded Land-shells, which naturally lead to the 
consideration of their probable origin or past history. 

In the '* Bulletin of the Museum of Comparative Zoology, " (Cambridge, 
Mass., June, 1873, p. 202), Mr. W. G. Binnty wiites, "the west alone is left 
to us from whence to trace the Palmonate Fauna of the Pacific region, and 
there the secret of its origin lies buried under the Pacific Ocean." 

Mr. Binney probably alluded to the supposed existence of a continent 
in the South Pacific, embracing the mountain summits now forming the 
archipelago of Oceania, which became submerged, as Prof. Dana saggests, 
during the later tertiary period, while most of California wtt& emerging from 
the ocean. 

But even if this were proved to have happened, the great distance of the 
nearest islands (the Hawaiian) from us, aud the great depth of the ocean 
between, as well as north of them, besides the total dissimilarity of their 
living land-shells from ours, forbids any supposition of a former land connec- 
tion by which such animals could travel directly from one country to the other. 
A glance at a globe shows that the islands, besides being tropical and wholly 
south of lat. 230, are as far from us as the Aleutian Islands, the Arctic Ocean, 
or Horida, and I propose to show that whatever migration to California has 
occurred, came from the direction of the regions named last. 

No confirmation is given to a derivation from the west, by the more probable 
former existence of an ** Atlantis" connecting the two continents across the 
Atlantic, the few island remnants of which really contain several species of 
land-shells common to one or both t.ides. 

The great similarity of our banded groups to those of Europe has always 
been an argument for supposing them to have had a common origin. The 
same similarity is found in many others of our animals as well as plants, and 
is plainly connected with the well-known similarity of climates in the two 
countries. But as the known laws of nature do not permit us to consider 
climate as the cause of specific resemblances, we must look for some other 
way of accounting for them in this case. 

The fact that very similar species exist in Japan and the Amoor Valley, 
Siberia, contradicts, indeed, the theory of climatic causes, since we know that 
the climate of those regions is very similar to that of our Atlantic States, 
where no similar species exist. At the same time, their existence there sng~ 
gests the probable central point from which all originated. 

Going back in geological history to the supposed beginning of all living 
species, few, if any, of the terrestrial, can be traced farther back than the 
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Annual Mektino, January 4th, 1876. 
Yice-Preaident Hewston in the chair. 

Fifty members present. 

In the absence of the President, the Vice-President read the 
muniiAl address. 

The Corresponding Secretary read his annual report, stating 
that the correspondence is becoming more extensive and impor- 
tant with the growth of the Academy. 

The Recording Secretary submitted a brief report, giving the 
average attendance at meetings as 31 members, and the total 
resident membership as 301, and the life membership 78. 

The Treasurer's annual report places the balance on hand at 
$2,958.43. 

The Librarian's report gives the number of books in the libra- 
ry at 5,000 volumes, 2,600 of which are bound. 

Dr. A. B. Stout, from the committee appointed to gather in- 
formation sought by the French Acclimatization Society, re- 
ported that certain of the questions had been answered by dif- 
ferent individuals. The report was accepted, and Dr. Stout was 

Pboc. Cal. Aoad. Sex., Vol. VI.— 1. 
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requested to forward the material to Consul Breuil, for trans- 
mission to the Acclimatizing Society of France. 

The reports of the Judges and Inspectors of election were re- 
ceived, signed by J. H. Smythe and Henry Chapman, Judges, 
and John Currey and J. D. Pierson, Inspectors. They reported 
the result of the annual election, as follows: 

PRESIDENT, 

GEORGE DAVIDSON. 

FIB8T VICE-PRESIDENT. j RECORDING SECRETARY. 

HENRY EDWARDS. ' CHAS. G. YALE. 

i 

SECOND VICE-PRESIDENT. TREASURER. 



HENRY GIBBONS, Sr. 

CORRESPONDINO SECRETARY. 

HENRY G. HANKS. 



ELISHA BROOKS. 

LIBRARIAN. 

Wm. J. FISHER. 



DIRECTOR OF MUSEUM. 

ALBERT KELLOGG. 



TRUSTEES. 



DAVID D. COLTON, 
JOHN HEWSTON, Jr., 
ROBT. E. C. STEARNS, 



GEO. E. GRAY, 
RALPH C. HARRISON, 
THOS. P. MADDEN, 



WM. ASHBURNER. 



Regular Meeting, January 18th, 1875. 
Second Vice-President Henry Gibbons, Sr., in the chair. 

Seventeen members present. 

Donations to the Museum : The Alaska Commercial Company 
donated two Aleutian mummies, a complete description of which 
appeared in the S, F. Chronicle, of January 8th, 1874; Jesse 
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Walton donated specimen of Liparis pukheUus (?) or mucosuSy 
Ayres; Mr. B. L. Savory, of Tuolumne County, presented, 
through Mr. Brooks, two specimens of pound pear, one picked 
from the tree October 1st, 1873, and the other fresh. 

The Vice-President stated that 'General Cobb had signified 
his intention of depositing in the Museum of the Academy, the 
articles found in the shell mound at Saucelito. 

Dr. Kellogg exhibited plants, and read a paper on California 
and Colorado Loco Poisons. 

California and Colorado "Iioco" Poisons. 

BY DB. A. KELLOGG. 

Dr. Kellogg stated that very many thousands of horses, cattle and sheep 
had been poisoned by plants, exhibited and accompanied by sketches, called 
the Battle Weed, Pompous Pea, Pop Pea, or Menzies' milk. Vetch, (Aatrag- 
cdus Menziesii, Gray) of the vicinity of San Francisco, and also quite wide- 
spread over the State. The fact had been known to himself and to the public 
for the last ten or fifteen years. How long it has been known to the native 
Calif omian he was unable to say, but reiterated experience has taught sad 
lessons to independent observers eveiywhere. To some, however, the cause 
of their misfortune still remained a mystery. He had reason to know that 
there are also other similar causes, of which more would be said hereafter. 

The subject had been frequently brought before the Academy, but as no 
records had hitherto been made, he thought it proper to suggest that much 
useful information was often thus lost — was glad to add that no such fault 
could be attributed to Mr. Yale, the present indefatigable Secretary. 

This, and some allied forms, have been figured and published here; so that 
the public are supposed to be somewhat familiar with it. 

The plant has much the appearance of Bladder Senna. As no chemical an- 
alysis has been made, nor any carefully-noted experiments tried on animals, 
all we know is the serious results, often obscurely and imperfectly reported 
by the farmer, ranchero or herder, and the shepherd. 

Horses and cattle in this vicinity, he noticed, would shun it so long as the 
pasture was good, but as it became bare, and hunger impelled, th6y would 
eat it, and became narcotized or intoxicated, stagger, and are unsteady in all 
their movements, act strangely and stupidly, losing their good *' horse sense" 
or common brute sagacity, in short, acting like a fool; hence the Mexican 
name, ''Tako," given it. At length they become thinner, and cannot be re- 
Htored to ** condition." The brutes get to like the weed more and more, be- 
ing apparently as infatuated as the Sandwich Islander is for his **Ava," {Mac- 
rvpiper methysticum,) in water, which demoralizes worse than ardent spirits, or 
the drunkard for his bottle. If only slightly *'loooed" the animal, to a great 
extent, becomes unfit for uses, except the simplest kind, being unreli- 
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able in perilous paths or ordinary emergencies, acting bo like a fool, to the 
shame of all sensible animals. 

What is most remarkable with this, and the Colorado Loco, is the perma- 
nence of the impression, often lasting many months, or even for years, half 
demented, until at length they die. Death often supervenes suddenly; the 
effect is similar with homed cattle and sheep. The allied Tephrosia, or 
Devil's Shoe-string of the south, although it stupifies and intoxicates, yet the 
impression soon wears off. This species of Rattle Weed is by no means con- 
fined to damp ground, but thrives well on dry hills and all soils. The stem 
is tall and leafy, growing in bunches from a perennial root, leaflets many- 
paired (twenty or morej, stipuls at base of the leaves trianguloid, membra- 
naceous flowers dirty pale yellowish or whitish, tinged with red, bent forcibly 
back. Pods inflated, about two inches long, and thinly membranous, indeed 
so bladder-like that boys amuse themselves by popping theiu — hence the name 
"Pop Pea." 

Lambert's milk-vetch, of Colorado Territory, Oxytropis Lamherti, Pursh; 
{ABiragaluB Lamherti^ Spreng.) consists of about six to eight varieties, which, 
for all popular purposes one description might suffice. The root is perennial, 
stemless, or nearly so — not considering the flower or fruit-scape, as such — 
they grow in tufts or stool-like suckers, springing out by very short 
branches from the root-crown— are more or less silvery, satiny-silky in every 
part; the common leaf-stem is about three inches long, the upper oddly pin- 
nate portion the same, or whole length of leaf about six inches, or much 
shorter than the flower scape stem; pea-blossomed flowers, purplish, blue and 
white, violet, etc.; leaflets five to fourteen pairs, usually about eight or nine; 
stipular appendages at the base of the leaves, at, or under the soil, sheathing; 
pods white, satiny-silky, with very short close-pressed hairs, erect, somewhat 
oylindric, one-half to an inch long, sharpening out at the point, and partly 
two-celled. 

Found from Saskatchewan to Texas, New Mexico, west to Rocky Mount- 
ains, and Colorado to Washington Territory, and, in the opinion of Hooker, 
to Arctic America and Labrador. 

Of this species of ** loco^^ we have no personal observation. Asst. Surgeon 
P. Moffatt, U. 8. A., writing from Fort Garland, Colorado Ter., says: *' Cat- 
tlemen inform him that the weed abounds in damp ground; he is assured that 
after eating it the animal may linger for months or years, but they invariably 
die from its effects. The animal does not lose flesh apparently, l>ut totters on 
its limbs, and becomes crazy. While in this condition a cow will lose her calf 
and never find it again, and will not recognize it when presented to her. 
The eyesight becomes affected so that the animal has no knowledge of dis- 
tances, but will make an effort to stop, or jump over a stream or an obsta- 
cle while at a distance off, but will plunge into it, or walk up against it on 
arriving at it. The plant pointed out to him seemed related to the Lupin." 

The members were notified that the appointments of corres- 
ponding members would be made shortly, and those desiring to 
present names could do so by leaving their lists with the Sec- 
retary. 
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wedge-shaped. Color dark brown, tentacles darker. Surface thickly studded 
with paler tabercles very regularly arranged in front, less so behind the shell. 
A deep furrow at npper edge of foot, which spreads to twice the width of 
the body, forming a sharp edge all aronnd. Head obtusely rounded, tentacles 
long and slender. 

It resembles that of H. Traskii most nearly, differing much from the others 
nearest allied in their shells. 

A remarkably flat variety of H. fidelis, found by Mr. Harford at Dalles, 
Oregon, is so much like forms of this species as to suggest that they are of a 
common origin. If the animal proves to be intermediate in colors, it will 
show that they are only varieties of one species, but so far as known, the 
animals are more distinct than usual in shells no nearly allied. 

H. Traskii Newc. Specimens from near San Buenaventura, where it 
abounds in moist bottom lands, have the young shell bristly up to the growth 
of four whorls, but the adult shows no trace of this. The animal has the 
form of that of var. Diabloens\s({igaied in Proc. Phil. Acad. 1872), but differs 
in paler purplish (not slaty) tint, and tubercles tipped with white, probably 
only a more southern variation. The young shell is also distinctly subangled, 
though not always to the same degree, some being far flatter above than others. 
Out of over fifty adult shells, one measures 1.30 by 0.60 inch, looking like a 
pale H. fidelis, with but 6^ whorls. I found them to be in the habit of 
climbing small willow trees in a swamp up to a height of 12 feet. 

Dr. Tates has found var. Diabloensis in Colusa Co., 100 miles north of Mt. 
Diablo, near Cache Creek, the outlet of Clear Lake, inhabitihg only the 
eaatem ridges of the coast ranges as farther south. Also near Calistoga, Napa 
County. The supposed hybrid mentioned by me in these Proceedings, III, 
331, is the type of this form. 

H, fide lis var. infumata Old. In a former article, I have stated that 
specimens from Humboldt Bay are intermediate between the northern and 
southern shells; also suggesting that the latter might sometimes show the 
normal bands of the group. I have verified this suggestion by finding a 
young faded specimen two miles east of Oakland, in which the darker band 
is quite distinct just above the angle, on several upper whorls, the light 
marginal *' fillets ** also showing above and below it This specimen is also 
ronghly ribbed and clouded above, exactly as in U. lapicida for which it might 
be taken if found in Europe. 

It will be observed from the description of the colors of the animal here 
given, that they resemble those of fiddis. All the species analogous to 
" CampylcBa '* differ much more in animals, as well as in shells, than the 
" Arionta '* group. This is connected with their extensive range in latitude, 
while the latter are limited to more constricted circles, as shown in the article 
on the '* Law of Variation." 

The animal is black, with brick-red tubercles, conspicuous even to the end 
of the tentacles, the furrows of the back not quite symmetrical, except one 
on each side of the median dorsal line. Mantle edge smoky gray. Length 
twice the diameter of shell; height of body half the breadth of foot. Form 
and tentacles more slender than in the polished species; tail sharper. The 
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slender elongated form is always conneoted with many whorled species, having 
a rather narrow aperture in the shell. 

Specimens from Alameda Canon, about lat 37^ 30^, its most southern known 
range, have the scaly epidermis as much developed below as above. * As in 
bristly species this roughening seems to aid in concealing the shell by retaining 
a coating of mud. 

Mr. G. W. Dunn has found many of this species on the branches of Buckeye 
trees (^Esculus) near Baulines Bay, showing another resemblance to its ally 
H.fiddis. 

Dr. Yates has found it near Calistoga, Napa Co. 

I have also found banded young of all ages under the loose bark, up to 
20 feet above the root of a dead tree, at Haywards. 

Olyptostoma Newberry ana W. G. Binn. In the Amer. Jour, of 
Conch. V, 190, Bland & Binney call this a *• true Helix," but from their de- 
scription of jaw and teeth merely prove that it is neither a Macrocyclis nor a 
Zonites, Since then they have made it the type of a subgenus Glyptostoma^ 
from the grooves in aperture. According to the Agassizian rule, the external 
form of the shell is enough to separate it from the same sub-family with any 
type of Helix. The animal differs materially also as follows : 

Length V/^ times the width of shell, spiracle just above middle of its back 
when creeping, only % inch from angle of aperture. Granulations very long 
and coarse, reticulately furrowed between, and one straight furrow running 
obliquely down from spiracle toward mouth on right side of body, about five 
furrows above, and five below it. A distinct furrow around flattened margin 
of foot, with branches connecting it with another close to edge. Tail flattened 
and obtusely wedge-shaped without mucous gland. Eye-pedicles nearly one- 
third of length of body, and like lower tentacles, finely granulated. Foot 
narrower than height of body. Color smoky gray, foot paler beneath, edge 
of mantle yellowish. 

The form of the animal is indeed almost the same as in our species of 
Macrocyclis (and this of course is connected with the similar form of the 
shell), but the external characters otherwise differ as well as the jaw and 
teeth. 

Genus Mesodon Baf. Bafinesque*s ''General Account, etc.," 1818, 
mentions as found in Kentucky, of "Helix four species," while his descrip- 
tions of Mesomphix, etc., distinctly state that he considered the typical 
Helix imperforate, no doubt adopting the type of his friend Bisso (and 
of Leach?), viz.: aspersa (=**grisea L." teste Hani.) Taking W. G. 
Binney 's list of species of the "Interior region," it is easy to identify the 
four nearest to that type, viz. : albolabris, muHUineata, Pennsylvanicaf Mitchel' 
liana. His "twelve species of Mesomphix** include some of MacrocydiSy 
Zonites (and Patnlap); his ** Trophodon, ten species," must include the 
" Odotropis " of next year. Both are from the same Greek words, meaning 
"toothed whorl." From his later "Enumeration, etc.," 1831, it appears 
that he divided Trophodon into three groups, giving the name *' Mesodon^ 
1819," to the first, though it is known only as a catalogue name, the M. leu- 
codon of that date. The description "Differs from Helix by lower lip 
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with a tooth. M, niaciUatuni. Depressed, five spires, hardly striated, upper 
lip reflexed, tooth careniform. Fulvous with brown spots," agrees best with 
tntUtUinecUa, for he does not state that it has a tooth "on the spire," as in 
fMotropis, but a ** careniform " ridge on the lower (not •* inner ") lip. Thus 
Mr. Tryon's statement that he figured albolabrUi as type in Mas. is intelligible, 
showing that the tooth referred to was not on the parietal wall as usually 
understood.* We must then suppose that he made the genus to include the 
species he before placed in Heltx, 

It appears most proper, if we adopt any of Eafinesque's names, to use 
those published before 1825 in preference to later ones, invented after his 
mind became affected. His earlier writings are as clear as those of most 
naturalists of his time, and from his allusion in some places to unjust sup- 
pression of his descriptions in Europe, we may suppose he would have done 
better after 1825 but for bis unhappy condition. On this account the name 
Odotropis having an excellent description given with it would be far preferable, 
if he had not unf )rtunHtely omitted to mention a type species. As it is, it 
can only be used for a section, as done by me in 1868. 

As to the distinctness of this genus from Helix as defined before, there can 
be no doubt, and it is still more different from the Pomatia group. The large, 
typical species all differ definably in shell, jaw and lingual teeth, as well as in 
the form of the animal, which has the foot less expanded. The nearest 
approach to Helix, in shell, is seen in 0. imUtUuieata and 0, profunda, but 
Iheir bands and jaws are quite different. As subgenera it includes Aplodon 
Kaf., Polygyra Say?,t Steiiostonui Raf., Triodops'is Raf., DirdalochtUa Beck. 

Mesodon Baf. only differs from Odotropis in absence of a parietal tooth and 
of umbilicus, and Ulosioma is synonymous with Mesodon, having a tubercle 
on the lower Up. Trophodon Raf. is doubtfully distinct, connecting Odotropis 
and Triodops'is, while Xolotrema includes only the imperforate species of the 
last, connecting it with Stenostoma. 

The lip and teeth alone furnish only subgeneric characters, and the umbilicus 
is scarcely of specific value. While some of the above divisions approach 
nearer to Helix in internal characters, their shells are still more different. 

M. Townsendiana var. ptychophora A. D. Brown, Joum. de Conchyl. 
1870, p. 392. s//. pedesiris Old. (part, animal excl. smooth var.) 1846. 

« //, TowiLsendUumvAT. Bland & Cooper, Ann. N. Y. Lye. VII, 362, and var. 
minor Tryon, Mon. Terr. Moll, of U. 8. 

Hob. Montana and Nebraska, Rocky Mts. 

It seems yet unsettled whether this species belongs to Arionta or Mesodon, 
and I have been unable to obtain living specimens for comparison. Mr. 



*Me»odon Raf. (1819?) 1831, type H. thyroidua Say. tale Ffemaaao (from speclmenB ?) , 
mlMabri mUmU Tryon firom Baf. Mae. " Type deoala Say," tetU Gray, bat this waa probably 
a type of Tropkodon 1818, which differed in the *' npper lip notched." Gray, however, fol' 
low«d the strict rale ot adopting the first recognisable species named in Fernssac's catalogue ' 

--> (kUmpkium Raf. 1831 (nmbllioate gronp o( Metodtm) . 

Raf .'B Mas. figure of " if. leuoodon tkynride " is certeinly thyr^idm, bat called " spotted," 
and the trinomial term used indicates that it was not his original type. 

tThls name thoagh anterior, is inapplicable to all the species. 
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Binney's latest work states that its lingual dentition differs from the other 
known ArkmiaSt approaching the last-named genus. 

M, anachoreta W. G. Binn. Compare ** ii. /a?sa Eve.** Conch. Icon. 
HdiXt PI. CCX, described as "granulated, Hah. unknown.*' 

Subgenus Api/)IX)N Kaf. ** Differs from the genus Helix by its rounded 
mouth, one-toothed columella, and umbilicus. One specimen in Kentucky, 
remarkable, A, nodosum. . Three whorls of spire embossed, and lightly 
wrinkled concentrically beneath *' (Joura. de Physique, 1819). The rounded 
mouth also distinguishes it from Stenostoma* and there seems to be no species 
in Kentucky to which it can apply, except a variety of monodon, common in 
the west, retaining the embossing left by the bristles of the young {Helix Leaii 
Ward) . That species forms a link between the subgenus Stenostoma and the 
more different group of Odotropis , to which I applied it in 1868. 

Our two species are so closely connected as to be .hard to separate, and one, 
the germana^ has often, if not always, the internal tubercle characterizing 
most of the subgenus Stenostoma. They agree with 0. monodon in fewer ribs 
on the jaw than in the type forms. 

Mesodon (Aplod on) Columbiana Lea. The uncertainty of the 
difference in the jaws of this species compared to that of germana (as described 
and figured by Bland & Binney in Ann. N. Y. Lye. N. H. X, p. 304, pi. xiv, 
f . 2 and 4) is shown by jaws extracted by myself from shells that would prob- 
ably be all considered Columhiana by those authors. 

1. A Sitka jaw is strongly arched, with eight broad ribs. 

2. S. F. specimens have nine or ten ribs, stronger, but narrower. 

3. A Santa Cruz specimen (toothed and imperforate) has them similar, 
thus exactly filling the gap between B. & B.'s jaw of Cohmbiana with eight 
narrow ribs, and that of germana with eleven broader ones. The proportions 
they give for the soft internal organs are very unreliable, as alcohol produces 
very different forms in those of the same species, and they even differ 
in individuals with season and age (see Prophysaon), 1 am, therefore, 
compelled to consider get^mana as only a variety of Columbiana. This species 
has been found near Calistoga, Napa Co., by Dr. Yates, with Vancouver ensis^ 
infumata and Diabloensis^ associated at no other locality. 

M. ( Dondalochila) Harfordiana Cp.t 

I have heard of what was probably this species in the mountains east of 



rrhis ntme, used iu 1818 and 1831. wu eyidently intended to include SUnotrema described 
in 1819, that name having been pre-occupied in 1815, and being as applicable to " narrow 
nmbilicns" as "nanrow month." Raf.'a type convexum is prior to Femssac's name, and 
hlB manuscript was probably altered in Europe before printing. 

t Qenns Gonostoma Held. This Eozopean form, type obvolutOt is connected with my 
JmmonUetta TaUtii^ by the ** Drepcmotiama nautiJUformU" Porro, of Italy, but the three 
species are diiferent enough, apparently, to form three subgenera. " H. ammoniioidea Bve. " 
of Australia, is still more like mine in the form of the mouth, but highly colored. The 
animals of all need thorough comparison, and also with similar concave shells from the 
Padflo islands. Those who unite mine to Helix should call it " H. ommonitfOa Op.." there 
being a H. Tatetii Pfeiff. 1856. 
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Saxi Diego. Mr. HemphiU also informs me that he collected it in Idaho, thus 
approaching the range of allied polygyrella. 

Genas Patula Held. Type *•//. radiata Penn." (or *' H. aiteniata Say.,*' 
teste Gray, Genera. ) 

This genus was founded on one of the group of **A)iguispira" Morse, a name 
used by me in the ''West Coast Helicoid Land-Shells," but according to Bland 
A Binney includes also P. Hornii** Gabb, and striaMla Anth., with var. 
Cronkhitei Newc, though not the others I included in it. 

P. soHtaria Say. Compare '* Heiix Kochi " Pf. Monog. I, figured by 
BeeTe, Icon. Pf eiffer places them close together, but the habitat was unknown . 
If the collector was the Dr. Koch of "Sea Serpent" fame, he no doubt 
collected it in Osage Valley, Western Missouri, where he exhumed Mastodon 
bones. The figure looks like one of the varieties of solitaria. 

Patula pauper Moi|d. (not Gould) Alaska. "Helix rmlerata " Steams, 
Proc. Cal. Acad. Ill, 3841not of Studer). ** PaitUa ruderaia?*' Cooper, 
Amer. Joum. Concb. V, 202. 

Genus Macbootclis. The animal of the tropical type of this genus seems 
to need comparison with the northern forms. By strict rules, the name 
Heaomphix belongs to this group, the type being plainly confavOf as shown 
by Ferussac. 

M? "Helix'* Belcheri Pfeiff. 1, Beeve, Icon. Compare this with 
the Alaskan form called " Vancouverensis/* but which seems different. The 
locality of Belcher's specimen was unknown, but he visited that coast. 

M. Voyana Newc. Found rarely in Alameda County, by Dr. Yates and 
H. Hemphill, common and large near S. Diego. The animals show the fol- 
lowing dififerences : 

1 . Alameda Co. Dusky white, back purplish-brown, a distinct dark stripe 
on each side, running back from base of eye-peduncles, which are whitish- 
brown. 

2. San Diego. Yellowish-white, middle of back, stripes and tentacles all 
p*le slaty. 

3. San Francisco specimens (called ** Vancouver ensis**) are darker yellow 
than the last, with no central or dark stripe. They thus agree closely with 
the description of the animal of A. concava by Dr. Binney, but differ much 
from that of Oregon Vancouverensis as described by him and by Dr. Newoomb, 
in Amer. Joum. of Conch. Vol. I. 

The animals of Alaska specimens, with a greener shell, are paler than all 
the others. 

Jf. Durantii Newo. » Patula Duraniii of former papers. According to 
Bland & Binney this little species shows the same disregard for generic 
uniformity of size seen in Patula, Zonites, Hyalina, etc., and makes the terminal 
member of the series on this coast represented by three or four species, regu- 
larly diminishing in size. 

I have lately found it in one spot (on limestone only), two miles from 
Oakland, so that its name, from the late President of the University of Cali- 
fornia, is more appropriate than when given (see these Proceedings, III, 
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118). It was also found several years ago by Mr. Bo well, at Hay wards, also 
in Alameda Co. I have not fonnd it there, where, however, occur the following 
moUusoa: Helix Calif onmnsis^ typical, H. (var.) infumata^ Triodopnis loriccUa, 
Mac. concxiva^ and all the species without shells common to California. 

Punctum pygnKPtim Drap. This most minute of our species has 
lately been found, also, near Haywards, by Dr. Yates. 

Succinea lineataW, G. Binn. The specimens from Mojave Biyer 
mentioned by me in Vol. IV, p. 151 as probably S, rusticana Gld., are more 
likely to be Umata, as I found this west of the first locality along Santa 
Clara Biver, down to within 8 m. of San Buenaventura. The aoimal is 
yellowish-white, paler beneath, eye-tentacles dark, with a dark line running 
back in the animal's head from each. Shell honey-yellow, thick enough to 
hide the colors of animals. 

V 

S. SUlimani Bland. The Mojave B. specimens mentioned with the 

above as S, Nuttalliana Lea, are probably the present species for the reason 
just mentioned, this having been found by me in the same swampy thickets. 
The animal is quite different from that of the last, being lead-color, paler 
beneath, but showing also the dark lines in and behind tentacles. The shell 
is greenish, and so thin that the viscera show through it, but is nearly always 
so encrusted with mud us to partially conceal it. I have noticed the same 
habit in S. Stretchiana, the mud being evidently pla^^tered on in ridge-like < 
layers by the animal itself. 

Hyalina arborea Say. Not rare with the SuccineaSy the only place 
where I have found it near the level of the sea in Southern California. Con- 
stant moisture and summer fogs, are found in few other locations southward. 

Genus Prophtsaon Bland & Binney, 1873, type "P. Hewphilli" B. & B., 
Ann. N. Y. Lye. X, 293-297, PI. XIII. 

The authors remark that they had only compared alcoholic specimens with 
my description and figure of '' Arion Andersonii** (Proc. Phil. Acad. 1872^ 
148, pi. Ill, f. F). I have compared their description and figure with alcoholic 
specimens of my species, and find that the differences mentioned by them 
are caused chiefly by the contraction by the alcohol. The distinct locomotive 
disk, minute caudal pore, and position of generative orifice, all become changed 
as described by them. The jaw figured by them differs only in being immature, 
and in some of the ridges being consolidated, thus showing eight single and 
six double ones, making twenty, as given by me. 

This difference, with other possible distinctions in Cf)lor in fresh specimens, 
may be sufficient to separate their species by the name of P. Hernphilli. Mine 
is, however, of the same genus, and though I had before suggested a name 
for it in Mss.^ I am willing to adopt Prophysaon Andersonii. It is not unlikely 
that the Oregon animal maybe the ''Arionfoliolatus'' Gld., still imperfectly 
known. My species is common in winter along the large creeks east of San 
Francisco Bay. 

Ariolimax Calif ornic us Cp. In the dry season these animala 
crawl down into deep fissures made by the sun in some soils, or hide on the 
northern exposure of canons on streams, in cellars, etc., where some can be 
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found all smniuer within ten to twenty miles of the coast. At a place near 
Oakland where the kitchen-refuse of part of the town is dumped, near a 
swampy spot, they come out in hundreds to feed on the rotten vegetables, 
etc., emerging about 4 p. m. up to June, when fogs prevailed, but not until 
snnset in August. A few L. campeMris inhabit the same spot, but remain in 
the wet grass only. 

A. niger Cp. This, described with P. Andersoniif I have since found 
onoe near Cypress Point, Monterey, as well as in several places within the 
range given before. Near Oakland it does not appear until the ground is well 
soaked with rain, about November, and deposits its eggrt in December to 
February. It does not occur in gardens, but in uncultivated oak-groves on 
clay lands. 

'*A. Hemphilli W. G. Binn., lately described from Niles Station, 
Alameda Co., seems externally only like a pale var. of A. niger. 

Limax {Amalia) Hewstonl Cp. In our Proceedings IV, p. 151, 
1871, 1 referred to this as "another new species of Limacidcry'* being uncer- 
tain whether it might not be imported, as I found it only in San Francisco. 
It certainly agrees nearly with the too brief description of X. Sandwichensis 
as well as the figure, in Voyage of the Bonite, II, p. 497, PI. 28, f. 8, but 
comparison of living specimens will be necessary. Mr. Binney in Ann. N. Y. 
Lye. XI, 22, states that specimens of an Arnalia were sent to him by Mr. 
Hemphill from Los Angeles, and though differing in its dentition, thinks it 
indicates that the g^nus is native to California.* I am more inclined to think 
some species has also been introduced there with orange trees, grape vines, or 
otherwise. 

My reason is, that I have searched carefully for these animals in Southern 
California sinoe 1871, and found only Limax campestris, which is common 
near San Buenaventura, and occurs south to San Juan Capistrano, while I 
found none in the mountains or valleys near San Diego, and no other one at 
Loa Angeles. 

This species has apparently succeeded in establishing itself in spotH on the 
east side of S. F. Bay, where the climate is much drier than in the city. I 
have found it only in one very damp garden in Oakland, and in some 12 miles 
east of there, while outside of cultivated gardens, even where always moist, 
it does not occur. 

Alexia {my o sot is var.?) seti/er Cp. Since my first notice of this 
species, it has been nearly exterminated in Mission Creek, by street cross- 
ings and obstructing the tidal flow, so that I have lately found it only in 
one spot near the mouth. It may, however, remain more scattered in 
Mission Bay, though so exceedingly tender that it has died in every other 
locality where I have tried to colonize it. The name given in Vol. V, p. 172, 
as ** Melampwt ciliatus'* should be Auricula ciliata Jfon'oanJ. 

Ancylus crass us Hald? A specimen received from Humboldt River, 
Nev., by Dr. Yates, appears to be a thin variety of this, approaching 
" A. Kootaniensis " Baird, and thus connecting the latter with former, as I 
doabtfally placed them in these Proceedings, IV, 101, 1870. 
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On p. 174 of same Tolume, I referred specimens from Spokan Biyer to 
A, patelloides Lea, by mistake for A, crassus. 

Gundlachia Californica Bowell. Two specimens found by me in 
a little sandy rivnlet at Baalines Bay, appeared to be merely the common 
Ancylus fragiliSj but some months after, in taking oat the animal, I found 
that one had a '* deck '* covering nearly its whole aperture, exactly as in the 
*' young of G, SHinpsoniana " figured by S. Smith in the Ann. N. Y. Lye. May, 
1870. The other, though exactly similar above, is an Ancylm below! That 
from Merced Falls, mentioned in our Vol. lY, p. 154, differs in being much 
smaller and paler, as were the Ancyli found with it. Mr. Smith states that 
the animal of his was exactly like that of Ancylus fascus, and Dr. Stimpson 
described the dentition as similar also, to that of A. rivularis. These facts 
seem to show that the forms called Gundlachia are only modifications of 
Ancyli^ analogous to the thickening of lip observed in Physas that survive a 
winter or a dry season. Some individuals, better nourished than others, 
secrete so much shell as to nearly enclose themselves in their first year's 
shell. In the following year they may continue to form shell, and thus make 
a two-storied Gundlachia from a one-storied Ancylus, Thus we see why the 
specimens of the former so much resemble those of the latter found with 
them, in the respective localities of each so-called species. 

Limnophysa Binneyi Tryon. Many specimens of this fine species 
were found by Mr. Dunn at the Cascades of the Columbia, with a Physa, 
apparently a large var. of P. cliaphajia. 

Pomatiopsis intermedia Tryon. Found once near Clear Lake by 
Dr. Yates, and by me in a small spring near baucelito, Marin Co., the last 
proved by the animal. 

Bythinella Binneyi Tryon. I have found what I suppose to be this 
near the summit of '^ Black Mountain,*' Santa Clara Co., over 1,500 ft. alt., 
in a cold mountain rivulet. Others from branches of Alameda Creek found 
by Dr. Yates, differ entirely in the animal from that of Pomatiopsis, but it 
externally resembles closely that of Amnicolat of which this is scarcely more 
than a subgenus. 

C ochliopa Rowellii? Tryon. Two fossil specimens from post-pliooene 
beds near Green Valley, Contra Costa Co., are so much like this species, as 
figured, that it may still exist in California, ^ even though found at Panama 
also, as Mr. Tryon believes, from specimens received. Several Central 
American fresh-wafer shells seem to be identical with the northern, and a 
Tropical American Pompholyx is described as closely resembling that of 
California. 

Hydrobia Californica Tryon. After long search I have found 
specimens of a true Hydrobia in a very limited station at the head of a 
brackish creek on the south side of '*Lake Peralta," Oakland, where they 
occur on floating sticks. The shell described by me in Proo. Acad. So. Phil. 
1872, as Assiminea Californica *' Tryon," and mentioned in these Proceedings, 
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rv, 173, is quite distinct, and inhabits the outlet of the same creek abundantly* 
^ mile lower down. They must be distinguished as follows: 

A. Californica Cooper (Tryon in part?) . Dark horn-broMto, shining, 
aoute, whorls rapidly increasing, and flattened on spire, a slight parietal callus, 
not connecting lips. Animal whitish, tentacles and muzzle tinged black, a 
mfons patch on top of head, its foot ovate, twice as long as shell; tentacles 
oonliferous, two. 

E, Californica Tryon (emend., figure and part of description). Shell 
nearly white, translucent, rough, rather obtuse, whorls slowly increasing, and 
Tery convex, mouth subovate, lip nearly continuous, leaving a slight notch in 
umbilical region. Animal white, top of head and tentacles (four) yellowish, 
m black jaw (?), visible in proboscis, which is very extensible; foot with 
pointed lateral lobes in front spreading sideways, tapering to a long acute 
point behind, tentacles long and sharp, the eyes at their base; foot 1^ times 
the length of shell — proboscis half its length, tentacles about as long. 

The animal of Hydrobia is much more active than that of the former, and 
easily observed in a bottle of water taken from its peculiar station. 



Begulab Meeting, Februabt 15th, 1875. 



The President and Yice-Presidents being absent, Mr. Steams 
was called to the chair. 

Eighteen members present. 

Donations to the Museum: From Mrs. F. F. Victor a collec- 
tion of shells from Modoc Lake, on the northern border of Cali- 
fornia. Henry Hemphill donated sundry reptiles and crusta- 
oeaceae, (not identified); from W. Russel a mole-cricket; from Dr. 
Kellogg a specimen of Pinus muricala from Santa Cruz, illustrat- 
ing the enlarged umbos when much exposed to the winds of the 
coast, also cones of Pinus monophyUa, one of the most nutritive 
and delicious of all the piiiones. From F. Gruber, the follow- 
ing birds: Perdix cinerea, or European Field Partridge; AmpelU 
gamdxu, or wax wing; Alauda braehydactyla, or Crossbill; Fring- 
iOa Coccothraustes, or Grosbeak; Oriolus gaJba, or Golden 
Oriole. 

The Secretary read a paper from Professor George Davidson, 
as follows: 
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» Abrasions of the Coast of Japan. 

BY OEOBGE DAVID80N. 

In approaching the coast of Japan on the voyage from San Francisco, there 
is opportunity for ^seeing but a very few miles near the southern eastern 
point of the entrance to to the Gulf of Yedo. This we made before daylight, 
'and so far as I could make it out. there was no feature resembling the well 
marked terraced points and capes met with on the northwest coast of North 
America. 

The surface features of the coast are nevertheless well marked and 
distinctive, reminding one of pahs of the Pacific coast of Mexico, and of parts 
north of latitude forty, except the absence of the heavily timbered slopes and 
summits. On the coast of Japan the hills rise steeply to elevations reaching 
two and three thousand feet, and are either cultivated or covered with a dark 
green ehapparal, with occasional limited masses of small timber. There are 
no indications of broad deep valleys, bat mostly of short narrow valleys with 
sharply sloped sides. 

After entering the Gulf of Yeddo the only terraces I could detect are at Cape 
Canon, on the western side about twelve miles south of Yokohama, and at a 
the part of the Gulf where a moderately sharp contraction of the width of the 
Gulf takes place. At this point are exhibited some of the characteristics of 
the terraced points off our Pacific Coast. The coast-line is of quite recent 
formation; the stratification somewhat distorted, and has a moderately large 
inclination; but the surface of the contracted terraces is parallel with the sea- 
level, and has evidently been planed off by the Glacier which moved along 
the face of the sloping higher land. On the surface of these terraces lies a 
thin layer of soil which is cultivated. 

Upon leaving Yokohama for Nagasaki I had another opportunity of ex- 
amining this terrace and confirming my previous judgment. Thence to 06 
Sima, the coast line was passed in the night time until we made Ise Bay, 
where the high, broken and dark outline of the coast hills is seen. Every 
hillside is covered with dark green ehapparal and small timber; the hills 
reach two thousand feet elevation and give no indications of extended valleys. 
Skirting along this coast in moderately thick weather we saw no terraced 
shores until we neared the promontory off which lies the island of 05, with 
its lighthouse, in latitude 32<^ 25^. Here were unmistakable evidences of ter- 
raced coast liue, not in one or two cases, but for miles to the northeast of 05 
Sima (a), and especially in the island itself. The single terrace of this 
island is very well marked parallel to the sea-level, and is about 100 feet above 
the water. When abreast of it several slightly projecting terraced points are 
seen along the coast to the northeastward, and also on the coast immediately 
abreast of the island. But I did not see the terraced lines along the north- 

(a) Sima -^ Island. 
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west coast line of this promontory, even in the vicinity of 06 Sima. Bad 
weather and night shut in further opportunity. 

This promontory forms the eastern shores to the eastern entrance to the 
great strait, called the inland sea of Japan, through which we passed for two 
hundred and fifty miles, enjoying some of the most enchanting views I have 
ever seen, reminding me forcibly of the great inland waters from Puget 
Sound to the Chilkaht River, but enlivened by hundreds of junks and fishing 
vessels; shores lined with villages; steep hillsides terraced for cultivation to 
heights of nearly one thousand feet, wherein the numerous terrace walls 
would certainly form a total height of four hundred feet, as I have verified. 
here. Some of the passages are tortuous, narrow and deep — through high 
islands or between steep fronted capes. Cultivation on every spot where 
even five hundred square feet and less can be terraced. No heavy timber; 
sparsely distributed patches of small timber; large growth of chapparal on 
the higher and steeper parts of the hills. The mountains rise to elevations of 
probably 3,000 feet, but the average height of the outline will be about one 
thousand feet. Again no indications of valleys except of the most limited 
character. 

I looked in vain through all these shores for signs of terrace formation. So 
along the outer coast and through the islands from Simonoseki strait to Naga- 
saki, the hills preserved their characteristic outlines and shapes, except 
Table Mountain, fifteen hundred feet high and lying a few miles west of Naga- 
saki. 

Here I have had ample opportunity to judge of the general geological char- 
acter of the country. It is of the most recent formation, has been violently 
distorted by pressure from below, and then eroded into its present irregular 
surface. I have looked occasionally for local traces of glacial action in some 
of the harder materials, but failed to satisfy myself beyond doubt. 

But of the glacial action at Cape Canon, and at Oo Sima, and the adjacent 
coast, I have no doubt whatever; but in both oases I could trace but one ter- 
race, and that at Oo Sima had an elevation of one hundred feet. 

I have communicated this short note to the Academy as an additional evi- 
dence to what I have already given of the abrasions of coast line by the action 
of glaciers bordering them. 

The Secretary also read a paper from Professor Davidson, as 
follows: 

Note on the Probable Cause of the Low Temperature of 
the Depths of the Ocean. 

BT OEOBQE DAVUSON. 

In my first note upon the " Abrasions of the Continental Shores of North- 
west America, and the supposed Ancient Sea Levels," I attributed these 
mhrasions to the action of a great body of ice contiguous to the whole line of 
our coast, and which moved along the coast line either by the combined forces 
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of ocean currents and the pressure of the greater masses from the northward; 
or as part of the great ice sheet that covered the continent aud moved slowly 
southward. 

As a glacial mass it extended seaward many miles, as indicated by its action 
upon the islands which I therein named. And it seems not only possible, 
but highly probable, that this great ice sheet not only covered and bordered 
the continent^ but that it projected far into the oceans; and not improbably 
may have occupied a large pari thereof! 

We know its effect in the terracing of the rocky coast of Northwest America; 
and in cutting the channels through the Santa Barbara Islands; and still 
further, I believe we see other effects of its existence and extent in the present 
nearly ice-cold temperature of the great depths of the ocean ! 

The theory which attempts to accoant for that low temperature by the 
transfer of Arctic waters to the depths of ocean utterly fails in the case 
of the Northern Pacific Ocean, where the narrow contracted throat of Behring 
Strait not only could not give egress to such a volume of cold water in millions 
of years, but is actually the channel for the passage of the Kamschatka branch 
of the Japan warm stream into the Arctic basin. A small thread of the Arctic 
waters does pass through Behring Strait, but it is of very limited section, for 
the strait itself has a section of only thirty miles in width by twenty-five 
fathoms in depth. 

The more that I have looked at the discussions of the theory of the inter- 
charging heated surface waters of the equatorial regions with the cold waters 
of the Arctic basin, the more strongly I am convinced of its weakness and 
insufficiency. And in searching for the cause of the nearly ice cold waters 
of the ocean depths, the proved former existence of the great ocean coast 
ice belt, and probably of ice masses occupying the high northern and south- 
em areas of the oceans, have seemed to me sufficient to account for the low 
temperatures which deep sea explorations have proven to exist. 

Dr. Kellogg read a paper describing the different yarieties of 
Eucalyptus, with their characteristics. 

Diiferent Varieties of Eucalyptus, and their Char- 
acteristics. 

(Letter to Mr. Ellwood Cooper, of Santa Barbara.) 

BT DB. A. KELLOGO. 

According to promise, I collate a few brief notes on Eucalypti.* As you 
have Dr. Mueller's work I need not qnote from it, but give such information 
as can be obtained from other sources. For the medical properties of extracts, 
etc., I refer you to the Doctor. 

I wish to say, first, that I know of but ttoo trees (which now occur to me) 
that are perfectly proof against the Teredo navalis, or pile-borer of tide water, 

* There are one hnndred and thirty-five species. A long time may elapse before a thorou^ 
knowledge of fheae and their nnmeront varieties are fully known. 
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or their like. These are the Palmetto ( Chamcerops palmetto) of our southern 
comsty and the Yarrah of Australia. There are doubtless many more. (?) 

If at any time you visit the city, we shall take great pleasure in showing 
specimens of ^mber that have been tested, now in the collection of the 
CaHfomia Academy of Sciences (of which your correspondent is Director in 
eharge). So that no one need take second-hand opinions, or the Ipse dixit of 
Any one writer, author, or personal friend. This much is due, by way of 
introduction. And further, we need to be cautioned against considering that 
may one knows it all. Much experience and careful experiment is yet requisite ; 
I troBt, however, that thorough tests of all timbers, native and cultivated, 
will, ere long, be made, either at our State University or the Academy. 

If I am right, the common Eucalyptus globultts (of which you cultivate so 
much) is not an Australian Gum at all, but Tasmauian — New Zealand has 
none; if wrong in this impression, I will write again. E. globulus is greatly 
infested by beetle borers when transplanted into parks in Australia. We have 
m specimen badly eaten by the Teredo^ but the card attached omits to name 
tlie species. 

E. roffroto.— This is the famous Yarrah (or by corruption, Jarrah of some. 
It should be noted that this name is applied by the natives, and vulgarly, to 
almost any tree). This specimen is also called Flooded Gum, Bed Gum, or 
White Gam— described as a striking object on the landscape — so wild and 
fnetoresque ; its huge, gnarled or coiled branches — shining bark of white or 
light red— contrasting with dark maspes of foliage above, and glancing shad- 
ows below, produce peculiar scenic effects of the wildest forests, awakening 
the ideas of grandeur, as the lofty object lifts its signal flags high over all the 
trees; inspiriting the thirsty, weary and worn traveller f^om afar with the 
living assurances of water. 

This is the true species that has proven so perfectly proof against the white 
ant and beetle borers; and altogether impervious to the Teredo that infests the 
piles of our wharves. A specimen of this timber, presented by Mr. I. C. 
Woods of this city, has stood the best of actual trial, as here seen. 

This is also largely used for railway ties, etc. The wood is solid as iron; 
specific gravity 0.858 to 0.923 or variable, and does not always bear so good a 
eharaoter — climate, soil, etc., have much to do with the quality of this and all 
timber, as we know full well. A large tree, along streams or adjacent to water. 

E. teretioomis. — Called Gray Gum, often Red Gum or Blue Gum, and some- 
times Bastard Box — a very variable species. Flowers generally seven in a 
cluster; seed box has a broad rim, the valves protruding. The wood is good 
for posts and rails, or as fuel — has a beautiful grain like oak — takes a fine 
polish, and whether exposed or not is durable. Used where the Iron Bark 
cannot be had. 

E, punetaia, — This is mostly termed Hickory or Leather Jacket; has rather 
spreading habit; is exceedingly tough and durable; fine for fencing, railway 
keepers, and for fuel. The rim of this seed-vessel is not so broad, nor valves 
so prominent; there are several varieties. 

E, Stuartiana var. Umgifolia, is the Yellow Gum; seldom 80 feet high; timber 
good; leaves very long; valves of seed-vessel not so prominent as the preceding; 
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wood only used for fencing or fuel; decays rapidly if exposed; easily killed 
by a wet season. 

E, viminaHs. — This is the Manna; also Drooping; called also White Gam; 
yields manna, and is remarkable for its elegance; 150 feet high, 8»feet diameter; 
not much esteemed. The Gray Gam {E, eaUgna) sometimes mistaken for 
this, etc. 

E, dea&aia is one of the so-called White Gams, aboat 50 feet, withoat 
branches, capped with dense foliage, coyered with a white powdery bloom 
(easily rnbbed off) ; bark of a parpUsh tiage when yoang, becoming brown 
with age; wood light color, too soft to be of general ase; said to shed its bark 
every third year. 

E. a&ens is also one of the White Gams; 80 feet high, etc.; wood of little 
or no ase. 

E. goniocalyx is one of the most asefal; in some districts called Flooded 
Gam; in others, Blae Gam; chiefly foand on rivers and creeks, and is also a 
forest tree. One mark of this species is the angalar calyx— hence specific 
name; another, the short, flat pedancles (flower-stems) in ambels or clusters 
of seven flowers on short, thick stems; 80 feet or more, 7 feet diameter. 
Althoagh the wood varies with soil, it is generally considered highly valuable ; 
several of the Blae Gams of catalogaes belong to this species; a tree of rapid 
growth; specific gravity less than that of any other Gam. The timber is 
extensively used for building purposes, as scantling, battens, floors, posts and 
rails, ship's planks, etc. Indicates good soil. 

E. dumosa — the big chaparral bush so annoying to travelers. 

E. incrassata is another of the small species that together constitute the 
Mallee Scrub; the natives sharpen and harden in hot embers for digger sticks, 
like metal; famous for ramrods, etc. 

E. uncinata is Dr. Mueller's E. oleosa — still another of the above "^t of 
Mallee Scrub; the root runners retain a copious supply of pure water for the 
thirsty. 

E. hamastoma — Mostly known as White Gum, but in some districts the bark 
has gray patches; hence known as Spotted Gum; little esteemed for fuel or 
any other use. 

E, stellidaia — This is the Mountain White Gum; in some districts the bark 
is lead-colored, hence named Lead Gum; 30 to 40 feet high, and 2 feet diameter; 
wood of no service, save for fuel; distinguished by veins or nerves that start 
near the base of the leaves, and run almost parallel to the midrib. 

E. coriacea — This is another of White Gums from the Blue Mountains; 40 
to 80 feet; not much valued. 

E, radiata — Th^ Biver White Gum (by some considered a variety of the 
Messmate or E, amygdaiina). This is a smooth tree with bark often hanging 
in long strips from the upper branches; it never grows away from water; 50 
to 60 feet; timber not valued by the settler. 
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E, eugenioidea— The Moontain Blue Oam; 100 feet high, and much used by 
wheelwrights and oarpeaten, bnt is not equal to E. goniooalyx, the Flooded or 
Blue Gum. 

E. yradJu is Dr. Mueller's E, fnitioeiorum; a small tree or shrub of several 
varieties. 

E. Saligna a Gray or Flooded Gum of rather drooping habit and no great 
size; in low grounds, near saU water; although a fine looking tree, sometimes 
100 feet in height, the wood is inferior. 

E. maadata or Spotted Gum is one of the handsomest; 100 feet and upwards; 
well defined, by its double lid and urn-shaped seed-vessel; some esteem it 
«qual to the EngUsh oak, others regard it as fire-wood; used for staves and 
upper parts of railro'ad bridges, etc. ; grows in poor soils, New South Wales 
And South Queensland. 

E. virgaia — Styled Mount A.sh (this name, I see, is given to E. amygdalina 
or Messmate in the Government Report of the Secretary for Agriculture of 
1874). This is a fine tree, 120 feet high, growing on rocky mountain ridges; 
makes better staves, good shafts, and all common carpenter work, fences, etc. 

E. obiu$l/lora — An inferior kind of Box or Blackbnt; has large flowers, and 
An ovid blunt seed-vessel; the wood is valueless. 

E, pUuletris or Blackbut of South Queensland, Gipps Land and New South 
Wales, is one of the largest and most valuable species of the Gums. A tree 
of over 46 feet circumference 5 feet from the butt; 150 to the first limb. The 
wood is excellent for house carpentry, ship building, and, indeed, for any 
purpose where strei^gth and durability are required; specific gravity 0.897: no 
species known bears a greater crushing strain in the direction of its fibre; it 
prefers good soil, and grows rapidly. 

E. acmmouk$, or White BCahogany, is remotely allied to the above. 

E, JBioofer comprises several varieties, called Bastard Box or Yellow Box; 
this resembles the narrow-leaved variety of Iron Bark; has grey and white 
patches, henoe the specific name; 80 to 100 feet high; when young, smooth 
above, or half-barked like the Box; older, nearly all the bark falls off; the 
wood is very hard, good for fencing, shafts, poles, -cogs, etc.; exceedingly 
daxable; heavy, but does not split well; as it does not sun-crack, it is es- 
teemed for spokes, weather boards, etc. 

E. kemifMcia is the well-known Box. In first-olaas repute for hardness, 
toughness and durability; bums brilliantly, and emits great heat, but it is 
alUoked in the ground by dry rot and the white ant; specific gravity, 1.129; 
shafts, spokes, plough-beams, etc. 

Pboo. Gal. Aoao. Box., Yol. YI.— 8. 
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E, longifoHa, usually called Wooleybnt, though in some districts called 
Peppermint/ on account of the oil of the leaves having that flavor. A very 
fine tree, with leaves more than a foot long; flowers large, in 3s; seed-vessels 
best defined of all, % inch long, ^ in diameter, four-celled, valves not pro- 
truding beyond the broad oblique rim. The volatile oil of the leaves possess 
remarkable qualities, but the wood is not much esteemed, save as fuel; it is, 
however, split for fencing and the like, but not durable; others say excellent; 
the fibre of the bark is adapted for packing and paper making. 

E, dxversifdUa — ^A tree of beautiful form, 80 feet high; wood indifferent* 
buds and seed-vessels small, eight, in axillary or lateral umbels. 

E. polyanthemos is a tree of moderate size called Lignum Vita, Poplar-leaved 
Gum, or Bastard Box; wood brown towards the centre; very hard and tough. 

E, pulverulerUa and E. dnerea — ^Two varieties of small tree called Argyle 
Apple (being similar to Angophora subvdtUina, or Apple of the Colonists). 

E. acmenioides or the White Mahogany; *of ten mistaken for the Stringy 
Bark {E. Miqwiy capitella, etc.), but the bark is not so fibrous, nor the leaves 
so oblique, whilst the specific gravity of the wood is much greater; found 
near the coast; timber useful for building purposes, palings, etc. ; when nicely 
planed, has an ornamental appearance. 

E. robusta is the Swamp Mahogany, a very large tree; over 100 feet, and 5 
diameter; in low marshy places; seed-vessel more than one-half an inch long, 
the capsule deeply sunk; in young trees the leaves are large and glossy. The 
wood is not considered durable, though people differ in opinion; used for 
rough furniture and inside work, ship-building, wheelwrights, and for maUets, 
etc. 

E. hoiryoides is the Bastard M^ogany of workmen; it grows in sandy places 
near the sea. A tree of gnarled and crooked growth of no great height; used 
for fuel, knees, etc., of vessels. 

E, reainifera, often called Red and Forest Mahogany; the first name is taken 
from the color of the wood, the other from being found in forests remote from 
the coast. The wood is very strong and durable, and is used extensively for 
fencing, beams, rafters and rough work; specimens of sound wood that had 
been fifty-four years in a church were taken down and sent to the Paris 
Exposition. 

E. corymbosa, or Bloodwood, from the color of the resin that exudes from 
between the concentric circles; inland species; 120 feet; for fences and fire- 
wood; of rapid growth; the wood is soft, especially in young trees; becomes 

* This we take to be the far-famed fire-proof shingle tree; sparks can only hum a hole 
through, but it will neither flame nor spread; splits to a charm. 
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harder in age; said to stand well in damp ground; some affirm its great 
strength and durability; seeds winged. 

E. eacimia is the Mountain Bloodwood; Bentham thought this species more 
nearly allied to E, maculata or Spotted Gum than to Bloodwood; flowers large, 
corymbose; the operculum or lid is double, the seed-vessel is urn-shaped, 
nearly an inch long; top of capsule deeply sunk. 

E, stricta is a shrubby species; fine linear leaves; forms thick brushes; it is 
the E. mierophylla of Cunningham. 

E, dives* and E. piperita are two of the Peppermints; the first has small, 
and often opposite leaves; the latter very large, like a Stringy Bark, but not 
so thick, nor are they so oblique at the base; fiower-buds smaller; lid more 
hemispherical and sharper at the point, whilst the seed-vessel is more globose; 
bntthey vary from Mountain Ash (E, radiata) in bark and habit; 5 to 15 feet 
diameter; 200 feet of clear shaft, etc. 

E. melliodora, the Bed Flowering or Black Iron Bark; flowers ornamental; 
delicious honey-like odor, as the name indicates; 60 feet; timber in quality 
variable. 

E, pdnniculata, and E. cerebra (one species), are mere varieties of the White 
Iron Bark, ofle of the most valuable trees; specific gravity, 1.016; the breaking 
weight of a transverse strain of a beam four feet between bearings 1 % square, 
4,519 lbs.; best of all the Iron Barks; a smooth, uniform outer bark; hard, 
tough, inlocked strong wood; highly esteemed by coach-makers and wheel- 
wrights for poles, shafts, etc., of carriages, spokes of wheels; also largely for 
piles and railway sleepers; 150 feet high by 16 feet diameter; both of these 
are united into one species. 

E, nderophhia is the Bed or Large-leaved Iron Bark, formerly described as 
E, retinifera; this yields the brown gum or Botany Bay Kino (inspissated 
juice). The wood though not so tough as the preceding, is considered one 
of the strongest and most durable of timbers. There are two varieties; both 
vary from 80 to 120 feet, distinguished by the bark, which is darker color than 
the E, panmeulata or White Iron Bark, and the leaves are more uniformly 
larger. 

E. mdamphloin is the Silver-leaved or Broad-leaved Iron Bark; a taller tree 
than the other Iron Barks, and readily known by its stemless or sessile 
opposite leaves, which are glaucous or mealy white. 

E, Miqua, E. oapUeOa and E, nuurorh^cha — Hon. Wm. Woolls, F. L. S. (from 
whom we collate), considers them all as forms of the Stringy Bark, only 
varying with climate, soil, elevation or proximity to the sea, etc. ; rises to 100 



•It is possible thli maj be the SkimgU tret (1) of a prevloiu note. 



^ 



36 PROCEEDINGS OF THE CALIFORNIA 

or 120 feet; some of these woods are reported as excellent for honse-carpentry, 
whilst others were inferior; 300 to 400 feet high; the bark makes packing, 
printing, and even writing paper; also good for mill and paste-boards; the 
pulp bleaches readily; forms the main mass of forests of the more barren 
mountains; the thick bark has also been successfully manafaotored into 
door-mats, cheap fences, palings, shimgles and wood-work. 

E. amygdalina or Almond-leaved Eucalyptus, or Messmate, is like the Stringy 
Bark, but the upper branches are smooth; 200 feet high; wood not much 
valued; a hard tree for the settlers to kill, it is so irregular at the base; wood 
folded or deeply indented, forming clefts or " pockets " so that they cannot 
ring, belt or girdle the tree to advantage, for they fail to reach all the bark of 
these hollows. In the Messmate the leaves are not so thick as in the Stringy 
Bark, nor are they so oblique at the base; flower-buds are smaller; lid more 
hemispherical, and its point sharper, whilst the seed-vessel is more globose; 
but they vary from E. radiata in bark and habit; 5 to 15 feet diameter, with 
200 feet of clean shaft. 

Dr. Mueller's scientific work abounds in varied information; but collations 
from that work are omitted to avoid repetition. For medical and manifold 
uses see his work. 

P. S. — As Dr. Mueller's "Additions to the List of Principal Timber Trees, 
etc." (Issued 1871-2, by the Victorian Acclimatization Society) is not access- 
ible to many, we extract the following: , 

E. hotryoides, Smith. From East Gipps Land to South Queensland. One 
of the most stately among many species, remarkable for its dark green shady 
foliage. It delights on river banks— 80 feet without a branch, diameter of 8 
feet. Timber usually sound to the center; water work, wagons, knees of 
boats, etc., for posts very lasting, as no decay was observed in 14 years. 

E, brachypoda, Turc. Widely dispersed over the most arid tropical and 
extra-tropical inland regions of Australia. One of the best trees for desert 
tracts; in favorable places 150 feet high. Wood brown, sometimes very dark, 
hard, heavy and elastic, prettily marked, used for cabinet work, but more 
particularly for piles, bridges and railway sleepers. (Bev. Dr. Woolls). 

E. ocUophylla, B. Brown. 8. W. Australia. More umbrageous than most 
Eucalypti, and of comparatively rapid growth. The wood is free of resin 
when grown on alluvial land, but not so when produced on stony ranges. 
Preferred to E, margincUa and E. comuta for rafters, spokes and fence-rails — 
strong and light but not lasting long underground. Bark valuable for tan- 
ning, as an|admixture to Acacia bark. 

E, comuta, S. W. Australia. A large tree of rapid growth, prefers a some- 
what humid soil. Used for various artizan work, preferred for strongest 
shafts and frames of carts, and work requiring hardness, toughness and elas- 
ticity. 
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E. crebra, F. V. Mueller. The narrow-leaved Iron Bark of N. S. Wales 
and Qaeensland. Wood reddish, hard, heavy, elastic and durable; for 
bridges much in nse, also for wagons, piles, fencing, etc. E, melanophoia, 
(F. y. M.) the silver-leaved Iron Bark; E. leptophleba: E. trachyphloia and E, 
drepanphifUa are closely allied species of similiar value. They all exude as- 
tringent gum-resin in considerable quantity, like Kino in appearance and 
property. 

B. Doratoxylon^ F. Y. M. The spearwood of S. W. Australia. In sterile 
districts. The stem is slender and remarkably straight, wood firm and elas- 
tic; nomadic natives wander far to obtain it for their spears. 

E. euffenioides, S. K. S. Wales Begarded by the Bev. Dr. WooUs as a 
fully distinct species. Its splendid wood, there often called Blue Gum tree 
wood, available for many purposes, and largely utilized for ship building. 

E. goniocalyxy F. V. M. From Cape Otway to the southern parts of N. 8. 
Wales. A large tree, which should be included among those for new planta- 
tions. Its wood resembles in many respects that of E. globuluMf proved a 
valuable timber for house building, fence rails, etc. 

E, Gtmniiy J. Hook. At Alpine and sub-Alpine elevations. 

The other more hardy Euoalypts comprise E, coriacea, E. E. alpina, urni- 
gera, E, oocdferay and E. vemicosa, which all reach heights covered with 
snow for several months in the year. 

E. Lcueoxylon, F. V. M. (E. nderoxyJon, syn.) The common Iron bark of 
Victoria. Some parts of B. Australia and N. S. Wales. As this durable 
timber is falling short, and for some purposes superior to almost any other 
Eucalypt, its culture should be fijstered, especially as it can be raised on stony 
ridges of little une. The wood is pale, sometimes dark. The tree restricted 
generally to the lower silurian sandstone and slate, with ironstone and quartz. 
It is rich in Kino. 

E. Phamcea, F. V. M. Little is known of the timber, but the brilliancy of 
its scarlet flowers should commend it to extensive culture. For the same 
reason also E. miniata from North Australia, and E. ficifolia from S. W. Aus- 
tralia. Carpenteria and Amheim's Land. 

E. pUUyphylla, F. Y. M. Queensland. One of the best shade trees. Bev. 
Mr. Woods saw leaves 1% long by 1 foot wide. Thrives in open or exposed 
localities. 

E, ImsdarU, F. V. M. N. Australia and Queensland. Furnishes a brown, 
rather elastic wood, not very hard, available for varied artizan work, staves, 
flooring, etc. Exudes much astringent gum-resin. 
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Mr. Stearns made some verbal remarks concerning Dr. Eel- 
logg's paper, and mentioned the proper and improper methods 
of transplanting the young trees. 

Mr. Steams also called the attention of the Academy to the 
peculiarities of certain young trout in the hatching troughs at 
Berkeley. Some of the fish which were hatched from eggs 
brought from the Eastern States by rail, were double — some 
two heads and one tail, and others were distinctly formed but 
joined together by a filmy substance. 

A letter was read from Prof. D. C. Gilman, President of the 
University of California, inviting the members of the Academy 
to hold a session at Berkeley on Monday, February 22d. 

The invitation was accepted, and the Academy adjourned to 
meet at Berkeley on Monday, February 22d, at 11 a. m. 



Special Meetino at Bebkelet, Febbuaby 22d, 1875. 

Henry G. Hanks in the Chair. 

Mr. Stearns, in behalf of the Academy, made some remarks 
to those present, reminding the members that the Academy must, 
depend mainly upon the University to fiU its ranks as time 
thinned it of its pioneers. 

Professor Joseph LeConte read the following paper, the result 
of original investigations near Lake Tahoe: 

On some of the Ancient Glaciers of the Sierra. 

BT JOSEPH LB OONTB, 

ProfeflBor of Qeology of the Uniyeraity of Oallfomia. 

n. — bOMB OF THB TbIBUTABIBS OF LaKB YaLLBT GlAGIBB. 

Last Bummer I had again an opportunity of examining the pathways of 
some of the ancient glaciers of the Sierra. It will be remembered, by those 
interested in this subject, that two years ago I published a paper with the 
above title.* One of the grandest of the glaciers there mentioned was one 

«Am. Jonnua, Set. m. Vol. 6, p. 126. Proo. Gal. Acad. Sciences, Vol. IV, part 6, p. 289. 
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which I called Lake FcUley Glacier, Taking its rise in snow fountains 
amongst the high peaks in the neighborhood of Silver Mountain, this great 
glacier flowed northwards down Lake Valley, and gathering tributaries from 
the summit ridges on either side of the valley, but especially from the higher 
western summits, it filled the basin of Lake Tahoe, forming a great mer de 
glace, 50 miles long, 15 miles wide, and at least 2,000 feet deep, and finally 
escaped northeastward to the plains. The outlets of this great mer de glace 
are yet imperfectly known. A part of the ice certainly escaped by Truckee 
Cadon, (the present outlet of the lake) ; a part probably went over the north- 
eastern maiigin of the basin. My studies during the summer were confined 
to some of the larger tributaries of this great glacier. 

Truchee CafUm and Dcmner Lake Glaciers, — ^I have said that one of the out- 
lets of the great mer de glace was by the Truckee Biver Canon. The, stage 
road to Lake Tahoe runs in this canon for fifteen miles. In most parts of 
the canon the rocks are volcanic and crumbling, and therefore ill adapted to 
retain glacial marks; yet in some places where the rock is harder these marks • 
•re unmistakable. On my way to and from Lake Tahoe, I observed that the 
Truckee Canon glacier was joined at the town of Truckee by a short but 
powerful tributary, which, taking its rise in an immense rocky amphitheater 
surrounding the head of Donner Lake, flowed eastward. Donner Lake, 
which occupies the lower portion of this amphitheater, was evidently formed 
by the down-flowing of the ice from the steep slopes of the upper portion 
near the summit. The stage road from Truckee to the summit runs along the 
base of a moraine close by the margin of the lake on one side, while on the 
other side, al^g the apparently almost perpendicular rocky face of the am- 
phitheater, 1,000 feet above the surface of the lake, the Central Pacific Rail- 
road winds its fearful way to the same place. In the upper portion of this 
amphitheater large patches of snow still remain unmelted during the summer. 

My examination of these two glaciers, however, was very cursory. I hasten 
on, therefore, to others which I traced more carefully. 

As already stated in m/ former paper. Lake Tahoe lies countersunk on the 
very top of the Sierra. This great range is here divided into two summit 
ridges, between which lies a trough 50 miles long, 20 miles wide, and 3,000- 
3,500 feet deep. This trough is Lake Valley. Its lower half is filled with the 
waters of Lake Tahoe. The area of this lake is about 250 square miles, its 
depth 1,640 feet, and its altitude ^6,200 feet. It is certain that during the 
fullness of glacial times this trough was a great mer de glace, receiving trib- 
utaries from all directions except the north. But as the glacial epoch waned^ 
as the great mer de glace dwindled and melted away, and the lake basin be- 
came occupied by water instead, the tributaries still remained as separate 
glaciers flowing into the lake. The tracks of these lingering smaller glaciers 
are far more easily traced, and their records far more easily read, than are 
those of the greater but more ancient glacier of which they were but once 
the tributaries. 

Of the two summit ridges mentioned above, the western is the higher. It 
bears the most snow noto, and in glacial times gave origin to the grandest 
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glaciers. Again : the peaks on both these summits rise higher and higher as 
we go toward the upper or sonthorn end of the lake. Hence Jthe largest gla- 
ciers ran into the lake at its southioesteTTi end. And, since the mountain slopes 
here are towards the northeast and therefore the shadiest and coolest, here 
also the glaciers have had the greatest vitality and lived the longest, and have, 
therefore, left the plainest record. Doubtless, carefal examination would 
discover the pathways of glaciers running into the lake from the eastern sum- 
mits alsof but I failed to detect any very clear traces of such, either on the 
eastern or on the northern portion of the western side of the lake; while 
between the southwestern end and Sugar Pine Point, a distance of only eight 
or ten miles, I saw distinctly the pathways of five or six. North of Sugar Pine 
Point there are also several They are all marked by moraine ridges running 
down from the summits and projecting a>s points into the lake. The pathways 
of three of these glaciers I studied somewhat carefully, and after a few pre- 
liminary remarks, will describe in some detail. 

Mountains are the culminating points of the scenic grandeur and beauty 
of the earth. They are so, because they are also the culminating points of all 
geological agencies — igneous agencies in mountain /orma^ion, aqueous agencies 
in mountain sculpture. Now, I have already said that the mountain peaks 
which stand above the lake on every side, are highest at the southwestern 
end, where they rise to the altitude of 3,000 feet above the lake surface, or be- 
tween 9,000 and 10,0(>0 feet above the sea. Here, therefore, ran in the great, 
est glaciers, here we find the profoundest glacial sculpturings, and here also 
are clustered all the finest beauties of this the most beautiful of mountain 
lakes. I need only name Mt. Tallac, Fallen Leaf Lake, Cascade Lake, and 
Emerald Bay, all within three or four miles of each other and "of the Tallao 
House. These three exquisite little lakes, (the Emerald Bay is also almost a 
lake) nestled closely agninst the loftiest peaks of the western summit ridge, 
are all perfect examples of glacial lakes. 

South of Lake Tahoe, Lake Valley extends for fifteen miles as a plain, 
gently rising southward. At its lower end it' is but a tew feet above the lake 
surface, covered with glacial drift modified by water, and diversified, especially 
on its western side, by debris ridges, the moraines of glaciers which continued 
to flow into the. valley or into the lake long after the main glacier, of which 
they were once tributaries, had dried up. On approaching the south end of 
the lake by steamer, I had observed these long ridges, divined their meaning, 
and determined on a closer acquaintance. While staying at the Tallac House 
I repeatedly visited them, and explored tbe%inons down which their materials 
were brought. I proceed to describe them. 

Fatten Leaf Lake Glacier. — Fallen Leaf Lake (see map) lies on the 
plain of Lake Valley, about one* a half miles from Lake Tahoe, its surface 
but a few feet above the level of the latter lake, but its bottom Tar, probably 
several hundred feet, below that level. It is about three to three and one-half 
miles long and one and one-fourth miles wide. From its upper end runs a 
canon bordered on either side by the highest peaks in this region. The rocky 
walls of this canon terminate on the east side at the head of the lake, but on 
the west side, a little further down. The lake is bordered on each side by an 
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admirably marked d^ris ridge (morainee) three hundred feet high, four miles 
long, and one and one-half to two miles apart. These moraines may be traced 
back to the termination of the rocky ridges which bound the canon. On the 
oae side the moraine lies wholly on the plaia; on the other side its upper 
llart lies against the slope of Mt. Tallao. Near the lower end of the lake a 
somewhat obscure branch ridge cornea off from each main ridge, and curving 
around they form an imperfect terminal moraine, through which the 'outlet of 
the lake breaks its way. 

On ascending the canon the glaciation is very, conspicuous, and becomes 
noore and more splendid at every step. From Soda Springs (map s. s.) up- 
wards, it is the most beautiful I have ever seen. In some places, for many 
lusres in extent, the whole rocky bottom of the canon is smooth and polished, 
a ad gently undulating, like the surface of a glassy but billowy sea. The 
glaeiation is distinct, also, up the sides of the canon 1,000 feet above its floor. 

There can be no doubt, therefore, that a glacier once came down this canon, 
filling it 1,000 feet deep, scooped out Fallen Leaf Lake just where it struck 
the plain and changed its angle of slope, and pushed its snout four miles out 
on the level plain, nearly to the present shores of Lake Tahoe, dropping its 
d^ris on either side, and thus forming a bed for itself. In its subsequent 
retreat it seems to have rested its snout some time at the lower end of Fallen 
Leaf Lake, and accumulated there an imperfect terminal moraine. The out- 
lines of this little lake, with its bordering moraines, are shown in the diagram 
map. » 

2. Cascade Lake (?2acter.— Cascade Lake, like Fallen Leaf Lake, is about 
one and one-half miles from Lake Tahoe, but, unlike Fallen Leaf Lake, its 
discharge creek has considerable fall, and the lake surface is, therefore, prob- 
ably 100 feet above the level of the greater lake. On either side of this creek, 
from the very border of Lake Tahoe, runs a moraine ridge up to the lake, 
and thence close along each side of the lake up to the rocky points which 
terminate the true mountain canon above the head of the lake. I have never 
anywhere seen more perfectly defined moraines. I climbed over the larger 
western moraine and found that it is partly merged into the eastern moraine 
of Emerald Bay to form a medial at least 300 feet high, and of great breadth, 
(see map.) From the snrface of the little lake, the curving branches of the 
main moraine, meeting below the lake to form a terminal moraine, are 
very distinct. At the head of the lake there is a perpendicular cliff over 
which the river precipitates itself, forming a very pretty cascade of 100 feet 
or more. On ascending the caiion above the head of the lake, for several 
miles, I found, everywhere, over the lip of the precipice, over the whole floor 
of the canon, and up the sides 1,000 feet or more, the most perfect glaciation. 

There cannot be, therefore, the slightest doubt that this also is the pathway 
of a glacier which once ran into Lake Tahoe. After coming down its steep 
rocky bed, ^s glacier precipitated itself over the cliff, scooped out the lake 
at its foot, and then ran on until it bathed its snout in the waters of Lake 
Tahoe, and probably formed icebergs there. In its subsequent retreat it seems 
to have dropped more debris in its path, and formed a more perfect terminal 
moraine than did Fallen Leaf Lake Glacier. 



42 PROCEEDINGS OF THE CALIFORNIA 

EmercUd Bay Glacier. — All that I have said of Fallen Leaf Lake and Cas- 
cade Lake, apply, almost word for word, to Emerald Bay.. This beantifal 
bay, almost a lake, has also been formed by a glacier. It also is bounded on 
either side by moraines, which ran down to and even project into Lake Tahoe, 
and may be traced np to the rocky points which form the month of the cafion 
at the head of the bay. Its eastern moraine, as already stated, is partly 
merged into the western moraine of Cascade Lake, to form a huge medial 
moraine. Its western moraine lies partly against a rocky ridge whioh rans . 
down to Lake Tahoe to form Rubicon Point. At the head of the bay, as at 
the head of Cascade Lake, there is a cliff abont 100 feet high, over which the 
river precipitates itself and forms a beantifal cascade. Over the lip of this 
cliff, and in the bed of the canon above, and np the sides of the cliff-like 
walls, 1,000 feet or more, the most perfect glaciation is found. The only dif- 
ference between this glacier and the two preceding is, that it ran more deeply 
into the main lake and the deposits dropped in its retreat did not rise high 
enough to cut off its little rock basin from that lake, but exists now only as a 
shallow bar at the month of the bay. This bar consists of true moraine mat- 
terl i. e., intermingled boulders and sand, which may be examined through 
the exquisitely transparent water almost as perfectly as if no water were 
present. Some of the boulders are of large size. 

All that I have described separately and in detail, and much more, may be 
taken in at one view from the top of Mt. Tallac. From this peak nearly the 
whole course of these three glaciers, their fountain amphitheaters, their canon 
beds, and their lakes enclosed between their moraine arms, may be seen at 
once. The view from this peak is certainly one of the finest I have ever seen. 
Less grand and diversified in mountain forms than many from peaks above 
the Yosemite, it has the added beauty of extensive water surface, and the 
added interest of several glacial pathways in a limited space. The observer 
sits on the very edge of the fountain amphitheaters still holding large masses 
of snow: immediately below, almost at his feet, lie glistening, gem-like, in 
dark, rocky setting, the three exquisite little lakes; on either side of these, 
embracing and protecting them, stretch out the moraine arms, reaching to- 
ward and directing the eye to the great lake, which lies, map-like, with all its 
sinnons outlines perfectly distinct, even to its extreme northern end, twenty- 
five to thirty miles away. As the eye sweeps again up the canon-beds, little 
lakes, glacier-scooped rock basins, filled with ice-cold water, flash in the sun- 
light on every side. Twelve or fifteen of these may be seen. 

From appropriate positions on the surface of Lake Tahoe, also, all the 
moraine ridges are beautifully seen at once, but the glacial lakes and the 
canon-beds, of course, cannot be seen. I have attempted, in the rough sketch 
accompanying this paper, to express the combined results of observations 
from many points. The outlines of the great and small lakes are accurate, 
as these have been taken from reliable maps. Also the general position of 
the rocky points, and the moraine ridges, are tolerably correct. •But, other- 
wise, the sketch is intended as an illustrative diagram rather than a topo- 
graphical map. The view is supposed to be taken from an elevated position 
above the lake surface, looking southward. 
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Thero are aeToral questions of a general nature suggested by my ezamina- 
tion of these three gladal pathways, which I have thought best to consider 
separately. 

a. Evidences of the existence of the Great Lake Valley Glacier. —In my former 
paper I have already given some evidence of the former existence of this 
glacier in the glacial forms detectable in the upper part of this valley. I will 
now give some additional evidence gathered last summer. 

On the south shore of Lake Tahoe, and especially at the northern or lower 
end of Fallen Leaf Lake, I found many pebbles and some large boulders of a 
beautifully striped, agate-like slate. The stripes consisted of alternate bands, 
of black and translucent white, the latter weathering into milk white, or yel- 
lowish, or reddish. It was perfectly evident that these fragments were brought 
down from the canon above Fallen Leaf Lake. On ascending this canon I 
easily found the parent rock of these pebbles and boulders. It is a powerful 
outcropping ledge of beautifully striped silicious slate, ftdl of fissures and 
joints, and easily broken into blocks of all sizes, crossing the canon about a 
half mile above the lake. This rock is so peculiar and so easily identified 
that its fragments become an admirable index of the extent of the glacial 
transportation. I have, myself, traced these pebbles only a little way along 
the western shores of the great lake, as my observations were principally 
confined to this part; but I learn from my brother. Professor John Le Gonte, 
and from Mr. John Mnir, both of whom have examined the pebbles I brought 
home, that precisely similar fragments are found in great abundance all along 
the western shore from Sugar Pine Point northward, and especially on the 
extreme northwestern shore nearly thirty miles from their source. I have 
Tinted the eastern shore of the lake somewhat more extensively than the 
western, and nowhere did I see similar pebbles. Mr. Muir, who has walked 
around the lake, tells me that they do not occur on the eastern shore. We 
have, then, in the distribution of these pebbles, demonstrative evidence of 
Uie fact that Fallen Leaf Lake glacier was once a tributary of a much greater 
glacier which filled Lake Tahoe. 

The only other agency to which we could attribute this transportation, is 
that of shore ice and icebergs, which probably did once exist on Lake Tahoe; 
bat the limitation of the pebbles to the western, and especially the north- 
western shores, is in exact accordance with the laws of glacial transportation, 
but contrary to those of fioating ice transportation — for lake ice is carried 
only by winds, and would, therefore, deposit equally on all shores. 

Again: I think I find additional evidence of a Lake Tahoe mer de glace in 
the contrasted character of the northern and southern shores of this lake. 

All the little glacial lakes described above are deep at the upper end and 
■hallow at the lower end. Further: all of them have a sand beach and a sand 
flat at the upper end, and great boulders thickly scattered in the shallow water, 
and along the shore at the lower end. These facts are easily explained, if we 
remember that while the glacial scooping was principally at the upper end, the 
glacial droopings were principally at the lower end. And further: that while 
the gladal deposit was principally at the lower end, the river deposit, since 
the glacial epoch, has been wholly at the upper end. 
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Now the great lake, also, has a similar struotnre. It also has a beaatifnl 
sand and gravel beach all along its upper shore, and a sand flat extending 
above it ; while at its lower, or northern end, thickly strewed in the shallow 
water, and along the shore line, and some distance above the shore line, are 
found in great abundance boulders of enormous size. May we not conclude 
that similar effects have been produced by similar causes — that these huge 
boulders were dropped by the great glaoier at its lower end ? Similar boulders 
are also found along the northern portion of the eastern shore, because the 
principal flow of the ice-current was from the southwest, and in the fullness 
of glacial times the principal exit was over the northeastern lip of the basin. 

6. Ori/jin of Lake Tahoe, — That Lake Tahoe was once wholly occupied by 
ice, I think, is certain, but that it was scooped out Ify Lake Valley glacier is 
perhaps more doubtful. All other Sierra lakes which I have seen pertainly 
owe their origin to glacial agency. Neither do I think we should be staggered 
by the size or enormous depth of this lake. Yet, from it^ position, it may be 
a plication-hollow, or a trough produced by the formation of two parallel 
mountain ridges, and afterwards modified by glacial agency, instead of a pure 
glacial' scooped rock-basin. In other words, Lake Valley, with its two summit 
ridges, may well be regarded as a phenomena belonging to the order of mountaiT^ 
formation and not to tlve order of mountain sculpture. I believe an examination 
of the rocks of the two summit ridges would probably settle this. In the 
absence of more light than I now have, I will not hazard an opinion. 

c. Passage of slate into granite. — From the commencement of the rocky 
canon at the head of Fallen Leaf Lake, and up for about two miles, the canon 
walls and ted are composed of slate. The slate, however, becomes more and 
more metamorphio as we go up, until it passes into what might be called 
trap. In some places it looks like diorite, and in others like porphyry. 1 saw 
no evidence, however, of any outburst. This* latter rock passes somewhat 
more rapidly into granite at Soda Springs. From this point the canon bed 
and lower walls are granite, but the highest peaks are still a dark, splintery; 
metamorphic slate. The glacial erosion has here cut through the slate and 
bitten deep into the underlying granite. The passage from slate through por- 
phyritic diorite into granite, may, I think, be best explained by increasing 
degree of metamorphism, and at the same time a change of the original sedi. 
ments at this point, granite being the last term of metamorphism of pure 
clays, or clayey sandstones, while bedded diorites are similarly formed from 
ferraminous and calcareous slates. Ju»t at the junction of the harder and 
tougher granite with the softer and more, jointed slates, occur, as might be 
expected, cascades in the river. It is probable that the cascades at the head 
of Cascade Lake and Emerald Bay mark, also, the junction of the granite 
with the slate — only the junction here is covered with d^ris. Just at the 
8 ime junction, in Fallen Leaf Lake Canon, burst out the waters of Soda 
Springs, highly charged with bicarbonates of iron and soda. 

d. Glacial Deltas.— 1 have stated that the moraines of Cascade Lake and 
Emerald Bay glaciers run down to the margin of Lake Tahoe. An examina- 
tion of this portion of the lake shore shows that they ran far into the lake — 
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Uul the lake has filled in two or three miles by glacial debris. On the east 
margin of Lake Tahoe, the water, close along the shore, is comparatively 
shaUow, the shore rocky, and along the shore-line, above and below water, 
are Mattered great bonlderd, probably dropped by the main glacier. But on 
the west margin of the lake the shore-line is composed wholly of mo;raine 
matter, the water very deep dose to shore, and the bottom composed of pre- 
dmdy similar moraine matter. In rowing along the shore, I found that the 
esqniaite ultramarine blu9 of the deep water extends to within 100-150 feet 
of the shore-tine. At this distance, the bottom could barely be seen. Judg- 
ing ttom the experiments of my brother, Professor John Le Conte, according 
to which a white object could be seen at a depth of 115 feet, I suppose the 
depth along the line of Junction of the ultramarine blue and the emerald 
green water, is at least 100 feet. The slope of the bottom is, therefore, 
nearly, 6r quite, 45^. It seems, in fact, a direct continuation beneath the 
water of the moraine slope. The materials, also, which may be examined 
with ease through the wonderfully transparent water, are exactly the same as 
that composing the moraine, viz: earth, pebbles, and boulders of all sizes, 
some of them of enormous dimensions. It seems almost certain that the 
margin of the great Lake Valley glacier, and . of the lake itself when this glacier 
had meUed and the tributaries first began to run into the lake, toas the series of 
rocky points at the head of the three little lakes,- about three or four miles back 
from the present mafgin of the main lake; and that all laketoard from these 
points has been filled in and made land by the action of the three glaciers de- 
Mcribed, At that time Bubicon Point was a rocky promontory, projecting far 
into the lake, beyond which was another wide bay, which has been similarly 
filled in by d^ris brought down by glaciers north of this point. The long 
moraines of these glaciers are plainly visible from the lake surface; but I 
have not examined them. Thus, all the land, for three or four miles back 
from the lake-margin, both north and south of Bubicon Point, is composed 
of eor\fkuni glacial deltas, and on these deltas the moraine ridges are the natural 
Uv^ of these ice-streams 

e. Parallel Moraines, — The moraines described above are peculiar and 
almost unique. Nowhere, except about Lake Taboe and near Lake Mono, have 
I seen moraines in the form of parallel ridges, lying on a level plain and ter- 
minating abruptly without any signs of transverse connection {terminal moraine) 
at the lower end. Nor have I been able to find any description of similar 
moraines in other countries. They are not terminal moraines, for the glacial 
pathway is open below. They are not lateral moraines, for these are borne 
on the glacier itself, or else stranded on the steep cafion sides. Neither do I 
think moraines of this kind would be formed by a glacier emerging from n 
steep narrow oafion and running out on a level plain; for in such cases, as 
soon as the confinement of the bounding walls is removed, the ice stream 
spreads out into an ice lake. It does so as naturally and necessarily as does 
w»ter under similar droumstances. The deposit would be nearly transverse 
to the direction of motion, and, therefore, more or less crescentic. There 
most be something pecoliar in the conditions under which these parallel 
ridges were formed. 1 betieve the conditions were as described below. 
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We have already given reason to think that the original margin of the lake 
in glacial times was three or four miles back from the present margin, along 
the series of rocky points against which the ridges abut; and that all the flat 
plain thence to the present margin is made land. If so, then it is evident 
that at that time the three glaciers described ran far out into the lake, until 
reaching deep water, they formed icebergs. Under these conditions, it is 
plain that the pressure on this, the subaqueous portion of the glacial bed, 
would be small, and become less and less until it becomes nothing at the 
point where the icebergs float away. The pressure on the bed being small, 
not enough to overcome the cohesion of the ice, there would be no spreading. 
A glacier running down a steep narrow canon and out into deep water, and form- 
ing icebergs ai its point, would maintain its slender, tongue-like form, and drop 
its debris on each side, forming parallel ridges, and would not form a terminal 
moraine, because the materials not dropped previously would be carried off by 
icebergs. In the subsequent retreat of such a glacier, imperfect terminal 
moraines might be formed higher up, where the water is not deep enough to 
form icebergs. It is probable, too, that since the melting of the great mer de 
glace and the formation of the lake, the level of the water has gone down 
considerably, by the deepening of the Truckee Gaiion outlet by means of 
erosion. Thus, not only did the glaciers retreat from the lake, but also 
the lake from the glaciers. 

As already stated, similar parallel moraine ridges are formed by the glaciers 
which ran down the steep eastern slope of the Sierras, and out on the level 
plains of Mono. By far the most remarkable are those formed by Bloody 
Canon Glacier, and described in my former paper. These moraines are six 
or seven miles long, 300-400 feet high, and the parallel crests not more than a 
mile asunder. There, also, as at Lake Tahoe, we And them terminating 
abruptly in the plain without any sign of terminal moraine. But higher up 
there are small, imperfect, transverse moraines, made during the subsequent 
retreat, behind which water has collected, forming lakes and marshes. But 
observe : these moraines are also in the vicinity of a great lake ; and we have 
abundant evidence, in very distinct terraces described by Whitney,* and 
observed by myself, that in glacial times the water stood at least six hundred 
feet above the present level. In fact, there can be no doubt that at that time ' 
the waters of Mono Lake (or a much greater body of water of which Mono 
is the remnant) washed against the bold rocky points from which the d^ris 
ridges start. The glaciers in this vicinity, therefore, must have run out into the 
water six or seven miles, and doubtless formed icebergs at their point, and, 
therefore, formed no terminal moraine there. 

That the glaciers described about Lake Tahoe and Lake Mono ran out far 
into water and formed icebergs, I think is quite certain, and that parallel 
moraines opened below are characteristic signs of such conditions, I also 
think nearly certain. 

/. Oladal Erosion, — My observation on glacial pathways in the high Sierra, 
and especially about Lake Tahoe, have greatly modified my views as to the 

« aeologic«l Survey of Oftllfomla, Vol. I, p. 461. 
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nature of glacial erosion. All writers on this subject seem to regard glacial 
erodon as mostly, if not wholly, a grinding and scoring; the debris of this 
erosion as rock-meal; the great boulders which are found in such immense 
quantities in the terminal deposit, as derived wholly from the crumbling cliffs 
aboYe the glacial surface; the rouTided boulders, which are often the most 
numerous, as derived in precisely the same way, only they have been engulfed 
by crevasses, or between the sides of the glacier and the bounding wall, and 
thus carried between the moving ice and its rocky bed, as between the upper 
and nether millstone. Ip a word, all boulders, whether angular, or rounded, 
are supposed to owe their origin or separation from their parent rock to 
atmospheric agency, and only their transportation and shaping to glacial agency . 
Now, if such be the true view of glacial erosion, evidently its effect in 
mountain sculpture must be small indeed. Boches nioutonne^s are recognized 
by all as the most universal and characteristic sign of a glacial bed. Some- 
times these beds are only imperfectly moutonne^s, i. e., they are composed 
of broken angular surface with only the points and edges planed off. Now, 
moutonne^ surfaces always, and especially angular surfaces with only points 
and edges beveled, show that the erosion by grinding has been only very 
superficial. They show that if the usual view of glacial erosion be correct, 
the great canons, so far from being /ormed, were only very s/i^^y mod\fied 
by glacial agency. But I am quite satisfied from my own observations that this 
is not the only nor the principal mode of glacial erosion. I am convinced that 
a glacier, by its enormous pressure and resistless onward movement, is 
constantly breaking off large blocks from its bed and bounding walls. Its 
erosion is not only a grinding and scoring, but also a crushing and breaking. 
It makes by its erosion not only rock-meal, but also large roch^hips. Thus, 
a glacier is constantly breaking off blocks and making angular surfaces, and 
then grinding off the angles both of the fragments and the bed, and thus 
forming rounded boulders and moutonne^s surfaces. Its erosion is a constant 
prooees of alternate rough fi/eujing And planing. If the rock, be full of fissures, 
and the glader deep and heavy, the rough hewing so predominates that the 
plane has only time to touch the corners a little before the rock is again 
broken and new angles formed. This is the case high up on the canon toaUs, 
at the head of Cascade Lake and Emerald Bay, but also in the canon beds 
wherever the slate is approached. If, on the other hand, the rock is very hard 
and solid, and the glacier be not very deep and heavy, the planing will pre- 
dominate over the rough hewing, and a smooth, gently billowy surface is the 
result. This is the case in the hard granite forming the beds of all the 
oaiions high up, but especially high up the canon of Fallen Leaf Lake, where 
the oafion spreads out, and extensive but comparatively thin snow-sheets have 
been at work. In some oases on the cliffs, subsequent disintegration of a 
glacier-polished surface may have given the appearance of angular surfaces 
with beveled comers; but, in other oases, in the bed of the oafionj and on 
elevated level places, where large loosened blocks could not be removed by 
water nor by gravity, I observed the same appearances, under conditions which 
forbid this explanation. Mr. Muir, also, in his Studies in tha Sierra, gives 
many examples of undoubted rock-breaking by ancient glaciers. 
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Angular blocks are, therefore, mostly the rains of crumbling clifb, 
on the surface of the glacier and deposited at its foot. Many rounded \ 
also haye a similar origin, having found their way to the bed of the 
through crevasses, or along the sides of the glacier. But mosi of the f 
boulders in the terminal deposit of great gladers are fragments torn off hf i 
glacier itself. The proportion pi ang^ar to rounded boulders — of upper i 
air-formed to nether or glacier-formed fragments, depends on the depHi i 
extent of the ice current In the case of the universal ice-sheet (io 
there is, of course, no upper formed or angular blocks at all — there is i 
borne on the surface. The moraine, therefore, consists wholly of nether^li 
and nether-bome severely triturated materials {moraine prof onde) . The bou 
are, of course, all rounded. This is one extreme. In the case of the 
moving ice-fields — the glaciereia still lingering amongst the highest peaks i 
shadiest hollows of the Sierra — on the other hand, the moraines are oomp 
wholly of angular blocks. This is the character of the terminal moraine of lit 1 
Lyell glacier, described in my previous paper. These glacierets are too thin and 
feeble and torpid to break off fragments — they can only bear away what fUli 
on them. This is the other extreme. But in the case of ordinary glaoi6X»-> 
ice streams — the boulders of the terminal deposit are mixed; the angular or 
upper-formed predominating in the small existing glaciers of temperate OH* 
mates, but the rounded, or nether-formed, greatly predominating in the gniid 
old glaciers of which we have been speaking. In the terminal deposita of 
these, especially in the materials pushed into the lake, it is somewhat diflcnlt 
to find a boulder which has not been subjected to severe attrition. 

Professor John LeConte described two new pieces of appai^ 
atus lately added to that of the University, one for projecting 
microscopic objects, and the other for measuring the force of 
electric currents. 

Dr. Kellogg read a paper on Hops. 

Resolutions expressive of interest in the affairs of the Univer- 
sity, and satisfaction at the advancment made, were adopted. 

President Gilman then addressed the members, after which 
the Academy adjourned to examine the buildings and grounds. 
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Begulab Mebtino, Maboh 1st, 1876. 
Robert E. C. Steams in the Chair. 
Eighteen members present. 

The following names were submitted as candidates for mem- 
bei-ship: Alfred E. Begensberger, Jas. B. Clifford and Charles 
Frances. 

Donations to the Museum : From Professor Davidson, specimen 
of Mandarin Duck from Nagasaki, Japan. From Mrs. John 
Torrence, specimens of Oslrea titan from San Luis Obispo Co. 
From Captain S. P. Griffin of the Steamship '^City of Peking," 
specimens of eyeless eels (genus Pelromyzen or BeUostomaT), 
caught coiled around fishing line in seven fathoms of water, mud 
bottom, in Fortesque Bay, Straits of Magellan, November 25, 
1874; also intestinal worms found in the porpoise. Jas. Dean 
presented three Indian pestles made of stone, and nine bone 
bodkins or pins, from a large mound, covering two acres, and 
twenty-five feet deep, at Yisitacion Valley, near San Bruno road; 
also specimens of coals from Queen Charlotte's Island; also coal 
from Vancouver's Island, and specimen of bog iron. E. O. 
McDevitt donated a large and choice assortment of New Zealand 
minerals. From Mrs. J. J Greene, fossil, Tamiosona gigantea, 
from Wild Horse Cafion, eight miles from Lowe's station. 

The Secretary read a paper by S. B. Christy, as follows: 

Notes on a Meteor seen at Berkeley. 

BT 8. B. CHBI8TT. 

On the evenlDg of December 9, 1874, as I was sitting in my room, I hap- 
pened to have my attention called to something without, and while looking 
from my window saw, what at first appeared to be the moon in her first quar- 
ter, of abont the game size, color and brilliancy, shining through a dim fog, 
which latter was heayy enough to obscure all the lesser stars. As, however, 

Pboc. Gal. Aoad. So., Vol. VI.— i. 
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it flashed over me in a second that the moon was not out at that time 
place, and as above all it was moving steadily downwards, and to the le 
watched it with attention and noticed that it seemed to grow a little hurgeri 
brighter, until finally, like a piece of burning paper, it seemed to flart 
suddenly with a reddish light, and go out in silence. 

The next day but one, as Professor John LeConte had asked me to 
its appearance, as near as may be, I repaired to the same place at about i 
same time as before, so as to have the conditions as near the same i 
and with a transit took the bearings of its course as nearly as oonld be i 
by such a rude means of approximation. 

Bearing at commencement 8. 88^ ] 

Bearing at ^nd S. 810'] 

Altitude at comiuencement ^ 

Altitude at end 

The duration, as near as I could judge, was one second. The date, i 
ber 9, 1874; 6:30 P.M. 

Charles Wolcott Brooks read the following: 

Report of Japanese Vessels wrecked in the Nortili 

Pacific Ocean, from the Earliest Records 

to the Present Time. 

BY OHABLBS WOLCOTT BBOOK8. 

Every junk found adrift or stranded on the coast of North America, or Oh ^ 
the Hawaiian or adjacent islands, has on examination proved to be JapaneM^ W 
and no single instance of any Chinese vessel has ever been reported, nof il ]^ 
any believed to have existed. Sj 

This may be explained by the existence of the Euro Shi wo, literally " Uaok !! 
stream," a gulf stream of warm water, which sweeps northeasterly past Japta ^ 
toward the Kurile and Aleutian Islands, thence curving around and paoitBg g^ 
south along the coast of Alaska, Oregon and California. This stream, it is -' 
found, has swept these junks toward America at an average rate of fnl^ 
ten miles a day. 

There also exists an ocean stream of cold water, emerging from the Arotfo 
Ocean, which sets south close in along the eastern coast of Asia. This fnl^ 
accounts for the absence of Chinei^e junks on the Pacific, as vessels disabled - 
off their coast would naturally drift southward. 

A noticeable feature is the large number of disasters on the coast of Japan 
in the month of January, during which season the strong northeast monsoons 
blow the wrecks directly off shore into the Euro Shiwo. 

The climate of Japan is temperate, with the exception of the extreme north- 
em provinces, where intense cold prevails and where snow is abundant; and 
the extreme southern provinces, whose climate is very warm. 

About the year 1639 the Japanese Government ordered all junks to be boilt 
with open stetns, and large square rudders, unfit for ocean navigation, hoping 
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thereby to keep their people isolated within their own islands. Once forced 
from the coast by stress of weather, these mdders are soon washed away, 
when the vessels naturally fall o£f into the trough of the sea, and roll their 
iDAsta ont. The nnmber, of which no record exists, which have thns suffered 
daring the past nineteen centuries must be very large, probably many 
thousand vessels. 

Among Japanese mariners, the fear of being thus blown off their coast, has 
been an ever-threatening danger; and the memory of such time-honored 
accidents, is a common feature in the traditions of every seaport settlement 
along the eastern coast of Japan. 

By the Government Censns, taken in 1874, the total population of Japan 
was 33,300,675 souls, and there were 22,670 registered sailing vessels of Jap- 
anese style, (junks) of from 8 to 383 tons, engaged in the coasting trade. 
The crews of ordinary trading junks average from eight to twelve men each. 

In the sixteenth year of the reign of the Emperor Suizin, B. C. 81, 
merchant ships and ships of war are first spoken of as built in Japan. 

Under the Shogoon Iy6mitsu, about 1639, edicts commanded the destruction 
of all boats built upon any foreign model, and forbade the building of vessels 
of any size or shape superior to that of the present junk. 

By the imperial decree of 1637, Japanese who had left their country and 
been abroad, were not allowed to return, death being the penalty for traveUng 
abroad, studying foreign languages, introducing foreign customs, or believing 
in Christianity. 

The Empire of Japan is situated in the northwestern part of the Pacific 
Ocean, and is composed of four large islands and of a great number of smaller 
ones. It faces to the northwest the Kingdom of Corea, and is separated from 
it by the Japan sea. To the northeast the archipelago of Chijima (Eurile 
Islands) extends towards Kamsohatka. At the southwest the Liu Eiu Islands 
are situated opposite the Island of Formosa. 

Its whole length, extending from one end to the other of the empire, meas- 
ures more than 500 Bis (about 1225 English miles), and its breadth varies 
from 20 to 60 Bis (about 73^ to 146 English miles.) Ito total area is 23,740 
Square Bis. 

The sources of information at command have been exceptionally good. 
During seventeen years, in which I represented the Government of Japan at 
this port, it has been my pleasure to devote much critical attention to the 
subject of Japanese wrecks, picked up adrift in the North Pacific Ocean and 
stranded upon the northwest coast of America and its various outlying 
islands, and those of the chain extending from Hawaii towards Niphon. 
Besides keeping a detailed record of all wrecks reported during this period, I 
have also collected and verified many cases of earlier reports, which although 
still extant, were Ukely to be overlooked. 

In at least 37 of the cases quoted, I have either seen the saved, or received 
a personal account ^from those who were themselves witnesses. Hawaiian 
and Japanese traditiouH I have myself gathered in those countries. 

In March, 1860, I took an Indian boy on board the Japanese steam corvette 
Kanrin-marUf where a comparison of Coast-Indian and pure Japanese words 
was made at my request, by Fukuzawa Ukitchy, then Admiral 'h Seoretaiy; 
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the result of whioh I prepared for the preHS, and it was at thnt time published 
in the Evening BiUletinf suggesting farther lingoistio investigation. 

The following examples snbmitted for consideration to the Academy, fairly 
iUnstrate the subject in its Tarious phases : — 

1. In Mr. Hubert H. Bancroft's unparalleled collection of ancient books 
and valuable manuscripts relating to the early history of the native races of 
the Pacific States, mention is made of several Japanese vessels reported in 
so^e of the Spanish-American ports on the Pacific. In 1617 a Japanese junk 
belonging to Magom^, was at Acapulco. 

In 1613, June 10th, the British ship Clove, Capt. John Saris, arrived at 
Nagasaki, having on board one Japanese, picked up from the island of 
Bantam. 

2. "In 1685,*' we read, " the' Portuguese tried for the last time to re-es- 
tablish their trade by sending back a number of shipwrecked Japanese, 
picked up adrift, to their own country. The Japanese did not molest them, 
but strictly prohibited their re-appearance ou the Coast of Japan." 

3. In 1694, a Japanese junk from Osaka was driven by adverse winds 
and weather and stranded on the coast of Kamschatka, at the mouth of the 
river Opala, on the south of Bolschaia Keka. The only Hurvivor was after- 
wards taken to Moscow. 

Muller, in his ** Voyages from Asia to America," published in 1761, re- 
marks that when in 1696 the Russians reported the above, they said: **we 
have learned of several other instances of Japanese wrecks previously strand- 
ed on the coast of Kamschatka." 

4. In 1710, a Japanese junk was stranded on the coast of Kamschatka, in 
Kaligirian bay, north of Awatscha. Ten persons landed safely, of which four 
were killed and six taken captive in an encounter with Kamschadels. Subse- 
quently four of the captives fell into Bussian hands, and one named Sanima, 
was sent in 1714 to St. Petersburg. 

5. On the 8th of July, 1729, a Japanese junk called the Wakchshima of 
Satsuma, in distress, after having been driven about at sea for six months, 
was finally stranded on the coast of Kamschatka, south of Awatscha bay, and 
17 of her crew were saved. She was loaded with cotton and silk stuffs, 
rice and paper; the two latter articles shipped by Matsudaira Osumi-no-kami, 
(Prince of Satsuma) were government property. 

A petty Bussian officer named Schtinnikow, desiring to plunder the cargo, 
had fifteen of th« survivors shot; for which crime he was subsequently con- 
demned and hung. The two remaining, an old merchant named Sosa and a 
young pilot Gonsa, were sent to Irkutz in 1721, and thence via Tobolsk, they 
reached St. Petersburg in 1732, where one died in 1736, the other in 1739. 

6. In 1782 a Japanese junk was wrecked upon the Aleutian Islands, from 
which the survivors were taken in one of the Bussian-American Com- 
pany's vessels to the town of Ochotsk, and thence to the inland city of Ir- 
kutsk. In 1792, the Governor-General of Siberia ordered the transport Cath- 
erine, then at Ochotsk, to return these men to their native country. The 
Russian vessel, after wintering in a harbor at the north end of Yeso, pro- 
ceeded to the port of Hakodate, where the Japanese officials politely bat 
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firmly refused to allow their oonntrymea to land. They were sabseqnently 
retnmed to Siberia. 

7. Among items of history mentioned in Japanese records, I find that in 
October, 1804, a Russian frigate commanded by Capt. Krasenstern, conyeying 
Count Besanoff, as Ambassador of tbe Czar, brooght back to Nagasaki five 
Japanese seamen, being part of a crew of fifteen rescued from a stranded junk; 
the other ten preferred to remain in Siberia. 

8. In 1805, a Japanese junk was wrecked on the coast of Alaska, near 
Sitka; the seamen were quartered on Japonski Island, whence they were 
taken by the Bussians, and finally landed on the Coast of Yeso in 1806. 

9. In 1812, Capt. Kicord, commanding the Russian sloop-of-war Diana, 
took seven Japanese, six of whom were seamen recently shipwrecked in a 
junk on the coast of Kamschatka, in the hope of exchanging them for seven 
captive itussians, confined in Japan. Being unable to land, they were 
returned to Kamschatka, reaching there October 12th. The Diana made a 
■eoond attempt, and finally succeeded August 16th, 1813, in landing these 
Japanese at Eunashie Bay, the 20th Eurile, and effected the liberty of the 
Russian Capt. Oolownin and his associates. 

10. In 1813, the Brig Forrester, Captain John Jennings, when in latitude 
49^ N., longitude 128^ W., rescued the captain and two seaman from a dis- 
masted junk, timber laden, when 18 months from Yeso, bound to Niphon. 
Thirty-five men were on board, of whom thirty-two died of hunger. They 
were delivered to the Bussians, who undertook to return them to Japan. 

11. Captain Alexander Adams, formerly pilot at Honolulu, relates that 
March 24, 1815, in latitude 32^ 45' N., longitude 126^ 57' W., when sailing 
master of brig Farregter, Captain Piggott, and cruising off Santa Barbara, Cal- 
ifornia, he sighted at sunrise a Japanese junk drifting at the mercy of the 
winds and waves. Her rudder and masts were gone. Although blowing a 
gale, he boarded the junk, and found fourteen dead bodies in the hold, the 
captain, carpenter, and one seaman alone surviving; took them on board, 
iHlere by careful nursing they were well in a few days. They were on a voy- 
af^e from Osaka to Yedo, and were 17 months out, having been dismasted in 
eoosequence of losing their rudder. 

12. In 1820, a junk was cast upon Point Adams, the southern shore of the 
mouth of Columbia river. The vessel, which was laden with wax, went to 
frieoes, and the crew, many in number, landed safely. 

13. A junk was wrecked on Queen Charlotte's Island, in 1831. 

14. December 23, 1832, at midday, a junk in distress cast anchor near the 
harbofr of Waialna, on the shores of Oahn. She was from a southern port of 
Japan, bound to Yedo with a cargo of fish; lost her rudder and was dismasted 
in a gale, since which she had drifted for eleven months. Five out of her 
crew of nine had died. December 30th, she started for Honolulu, but was 
stranded on a reef off Barber'x Point <>n the evening of January 1, 1833. 

The four survivors were taken to Honolulu, where, after remaining eigh- 
teen months, they were forwarded to Kamschatka, whence they hoped to 
work their way south through the northern islAUds of tbe group into their 
own ooontry. This junk was about 80 tons burden. According to the tra- 
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ditions of the islands, seyeral such junks had been wreoked upon Hawaii, 
before the islands were discovered by Captain Cook. 

15, 16. In 1833, a Japanese junk was wreoked on the coast of Washington 
Territory, in the immediate vicinity of Cape Flattery. Many of her crew 
had perished, and several dead bodies were found headed up in firkins, in 
customary Japanese style, ready for burial. Out of 17 persons, the only 
survivors, two men and a boy, were rescued from the Indians, by the Hudson 
Bay Company's vessel Lama, Captain McNeal, who took them to England, 
touching at Honolulu on their way. Thence they proceeded to Canton, 
where they arriyed in 1836, and stopped with Karl Gutzlaff, who learned their 
language, and intended accompanying them to Japan. In 1837, they left 
Macao in the American brig Morrison, dispatched by Clarence A. King for 
Yedo bay, to bear them home. Being fired upon, July 27, and prevented 
from landing, she sailed for Kagosima, where, being equally unsuccessful, 
she finally returned with the men to Macao. The Morrison^ on whom Samuel 
W. WiUiams and Dr. Peter Parker were passengers, also had on board four 
other Japanese seamen, rescued from a disabled Japanese junk, which had 
drifted a long time at sea, until finally stranded on the eastern shore of the 
PhiUppine Islands, whence the survivors were forwarded to Macao, to be re- 
turned to Japan. 

17. In 1839, a wrecked junk was boarded by Captain Cathcart of the 
American whale ship James Loper, drifting in latitude 3(PN., longitude 174^ 
W., or about halfway between Japan and the Hawaiian Islands. 

18. In the Polynesian, October 17, 1840. published at Honolulu, I find: 
" rhe Japanese who took passage in the Harlequin remained at Kamsohatka 
under the protection of the Governor awaiting an opportunity of returning to 
their native country." 

Note. — In 1834, the brig Harlequin conveyed to Petropaulski from Hon- 
olulu 18 Japanese taken from wrecks, who had remained 18 months at Hon- 
olulu. They were finally returned to Japan by Russian officials. 

In 1840, Mr. Nathaniel Savory, a native of Massachusetts, residing at Port 
Lloyd, Bonin Islands, reports a Japanese junk of about 40 tons, laden with 
dried fish, entered that harbor in distress, having been driven from her course 
along the coast of Japan through stress of weather, with her provisions ex- 
hausted. They repaired the damage to the junk during that winter, and she 
sailed in the spring for Japan. Had these islands been uninhabited, this 
case would have added another to the list of wrecks. 

19. In 1841, a fishing jnnk from the southeast part of Niphon was wrecked 
on an uninhabited island, where the three survivors remained six months, 
until taken off by Captain Whitfield, master of the American whale ship John 
Howland, and brought to Honolulu, where Denzo and Go^mon remained, 
while Nakahama Manjiro went to the United States, and was educated by 
Captain Whitfield. After being there several years he returned to Honolulu 
where he found his former companions, and embarked January, 1851, on the 
Sarah Boyd, Captain Whitmore, bound for Shanghai, taking with them a 
whale-boat called the Adventure, with a full rig and outfit. When off the 
Grand Liu-Kiu, the three Japanese effected a landing and the ship proceeded 
without stopping. Hence they finally reached Kiushiu and Nagasaki, in the 
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jonk which bears the annaal tribate money from Lia-Kin to Japan. Man- 
jiro afterwards translated Bowditoh's Navigator into Japanese, and visited 
San Franoisoo as sailing-master of the Japanese steam corvette Kanrin'maru, 
which arrived there March 17th, 1860. 

20. In 1845, the United States Frigate St. Louis took from Mexico to Ning- 
po, in China, three shipwreck Japanese, being survivors of the crew of a jonk 
which had drifted from the coast of Japan, entirely across the Paoiflc Ocean, 
and finally stranded on the coast of Mexico, where they remained two years. 
The Chinese authorities were willing to receive these men and retom them to 
their native ooontry by their annual junk, which sails from Cheefoo to Naga- 
saki; but the Japanese objected to their landing, owing to the law of 1637. 

In 1845, the Japanese anthorities informed Sir Edward Belcher, command- 
ing H.B.S. Samarang, that they would not receive returned Japanese from 
abroad, but " had sent a jnnk-fnll back to the Emperor of China," to whose 
country they had gone to obtain retom passages by the annual junk permitted 
from Cheefoo to Nagasaki. The above leads to the inference that the 
Samarang may have had shipwrecked Japanese seamen on board. 

21. In 1845. April 1st, Captain Mercator Cooper, of Sag Harbor, when in 
the American whale ship Manhattan, rescued eleven shipwrecked Japanese 
mariners from St. Peters, a small island lying a few degrees southeast of Nip- 
hon, and took them to Tedo Bay, where they were received under exception. 
Captain Cooper is also reported to have fallen in with a sinking junk, from 
which he rescued as many more Japanese seamen. [See Dr. C. F. Winslow's 
•ooount in Friend of February 2d, 1846.] 

22. In 1847, a French whaleship while cruising off Stapleton Island, 
sighted a fire-signal on the shore, and seut a boat to the relief of five Japanese 
sailors, who were in a helpless plight; the only survivors of a crew, whose dis- 
abled junk lay stranded on the beach of a small bay. Later, about 1853, a 
party of officers from the U. S. steam frigate Susquehanna landed and sur- 
Teyed this wreck, which they then described as " still partly kept together by 
large nails of copper, and portions of sheets of metal. Her planks, fastened 
together at the edge, were but little rubbed or decayed." 

23. In 1847, April 2l8t, the Bremen ship OlaheOe, Captain Weitung, when 
in lat. 350 N., long. 156^ £., fell in with a Japanese jonk in distress, which 
had lost her rudder and had been driven off the coast of Japan in a gale No- 
Tember, 1846, and had drifted five months. Took off the crew, consisting of 
nine men, also six tons of wax. She was about 80 tons burden and chiefly lad- 
en with paper belonging to Osaka, and bound north. Captain Weitung kept 
them on board four weeks, and May 19th, 1847, put them on board a junk in 
the Straits of Matsmai. [See Polynesian, October 17, 1847, and Friend, Dec- 
ember 2, 1847.] 

24. In 1848, Captain Cox of New London, Conn., picked up fifteen of 
twenty Japanese seamen from a disabled junk in lat. 40° N., long. 170^ W., 
and kept them on board six mouths during a cruise in the Ochotsk sea, and 
finally landed them at Lahaina, where they remained six or eight months. 

25. In 1850, during the autumn, S. Sentharo, Toro and J. Heco— the lat- 
ter then aged 13 years— left Osaka in a junk for Yedo. After discharging 
and reloading they started to return via Woragawa. After leaving the latter 
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place their radder was disabled and they lost their mast and drifted oat to 
sea. Fifty days later the wreck was fallen in with by the American bark Auk- 
land, Oaptain Jennings, who took off and brought the crew of 17 persons to 
San Francisco, in FebniHry, 1851. They were quartered on board the U. S. 
revenue cutter, and cared for by order of the Collector of the Port. Our citi- 
zens generally took much interest in them. The Japanese were subsequently 
embarked on the U. S. sloop St. Mdry*8 and conveyed to Hongkong, where 
15 were transferred to the U. 8. steamer Susquehanna to await the arrival of 
Commodore Perry and his expedition. Heco and the second mate, Toro, re- 
turned to San Francisco on the bark Sarah Hooper, reaching there in the 
autumn of 1852. Sentharo returned with Bev. Mr. Goble, from San Fran- 
cisco to Japan, and also Toro returned in the American bark MelUa to Hako- 
date from San Francisco, via Honolulu, April 19, 1859. 

Toro was for a while clerk with Wells, Fargo & Co., and Joseph Heco, 
clerk with Macondray & Co. Heco was subsequently appointed for duty on 
the United States Surveying Schooner Fennimore Cooper, about 1858-59, and 
left her at Honolulu, on account of sickness, but finally returned to Yedo, on 
the United States steamer Mississippi. [See Evening BvUetin, June, 1862.] 

26. In 1850, April 22d, in lat. 450 K. long. 1550 E., the American whale 
ship Henry Ktieetand, Clark, master, fell in with a Japanese junk having 13 
persons on board. The vessel left Tedo for Kuno, but lost her rudder and 
was dismasted; then drifted to sea, and had been at the mercy of the winds 
and currents for sixty-six days, during forty of which they had subsisted on 
fish and snow water. The Captain and two seamen came to Honolulu on the 
H. K.; two of the crew were transferred to the Marengo; six were taken to 
Petropaulski and taken charge of by the Russian authorities, and two came 
to Honolulu by the Nimrod. [See Friend, October 15, 1850; also Friend, 
November 1, 1850.] 

NoTB. — In 1851, by Japanese records I find that five Japanese seamen from 
Honolulu via China arrived at Nagasaki— probably the above. 

27. In 1851, a Japanese junk was cast away upon Atka Island, and only 
three of the crew survived. 

28. In 1852, April 15th, in lat. 31o N., long. 150O E., about 300 miles N. 
N. E. of Guam, Captain West, in the American whaleship Isaac Howland, 
fell in with a small Japanese junk in ballast. The four men on board had 
but a little oil to sustain life, and were much emaciated. Their tiller waa 
lashed, and the vessel having been forty-nine days out of their reckoning, the 
crew had given themselves up to die. Two of these men Captain West took 
to the Atlantic States, and two were transferred to an American whaler about 
to cruise in the vicinity of the Japanese Islands. 

29. In March, 1853, the American ship John Gilpin, Captain Doane, passed 
a water-logged wreck of a junk, her deck awash with the water, in lat. 18^ 
— ' N., long. 1450 — ' E., just beyond Pagan and Grigan Islands. Larrge 
numbers of fish were around the wreck. There were no Burvivors on board. 
She had every appearance of having been a very long time in the water. 

30. In 1853, Captain C. M. Scammon discovered the wreck of a Japanese 
junk, on the southwest or largest of the San Bonito group of Islands, off 
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Lower California, in lat. 280N.» long. II60 W., and near Cedros Island. [See 
Alta, April 22, I860.] 

Her planks were fastened together on the edges with spikes or bolts of a flat 
shape, with all of the head on one side. The seams were not quite straight, 
although the workmanship otherwise was good. That portion of the wreck in 
■ighi, was principally the bottom of the vessel, and gave evidence of having 
been a long time on shore. [Extract from Captain Soammon's log.] 

31. In 1854, Augnst 14th, jnst after Commodore Perry's departure, the 
American ship Lady Pierce, Captain Barrows, arrived at Simoda from San 
Frandsoo via Honolulu June 2, 1854. She returned Diyonosk^ to Japan, wbo 
was the sole survivor of a crew of fifteen men, and was picked off from a 
drifting junk near the Hawaiian Islands, after being seven months helpless 
at sea. He had resided some time in San Francisco. 

92. In 1855, < aptain Brooks, in American brig Leverett, which arrived here 
from Ayan, Siberia, November 29th, picked up an abandoued junk in lat. 420 
N., long. 17(P W., about 900 miles from the American Coast. 

33. In 1856, the. American bark Messenger Bird, Captain Homer, reported 
a disabled junk at Guam, Ladrone Islands. 

34. In 1856, Captain Jno. C. Lawton, in the brig Prince de JoinviUe, while 
getting guano at Cedros and adjacent islands, reported a Japanese wreck, seen 
near Magdalena Bay. 

35. In 1858, the U.S. surveying schooner Fennimore Cooper, Lieut. John 
H. Brooke, U.S.N, commanding, sailed from Honolulu for a cruise along the 
chain of islands extending thence towards Japan. He had on board a Japan- 
ese seaman named Marsa-Kitchi, whom he landed at Eanagawa. The junk 
from which this man was taken, was disabled at sea while engaged in the 
coasting trade, and her crew were forced to put her before the wind, heading 
to the eastward, a direction in which they were forced against their will. To 
prevent drifting too rapidly, they lowered their anchor in the open sea to act 
AS a drag, paying out their full length of cable, and thus allowed it to remain 
until it finally parted. 

36. In 1858, May 19th, the British ship Caribean, when in lat. 430 40' N., 
kmg. 1710 £., about 1,600 miles from the coast of Japan, fell in with a dis- 
masted junk, which had carried away her rudder, and had been about five 
months floating helplessly at sea. The captain, mate and ten seamen were 
rtaoued and brought to San Francisco, where they arrived June 7, 1858. 
They were cared for by Captain Winchester, who took them in the Caribean 
to YanooQver Island, whence he was bound for China, but having met a Brit- 
ish war vessel off Japan, the rescued men were transferred to her, and thus 
landed at a Japanese port. 

The junk was loaded with barley and rice, and barnacles two feet long were 
reported found upon the wreck. 

Tbs British Government presented £400 to Captain Winchester as a reward 
and In reimbursement of his necessary outlays. 

37. In 1859, the bark Gambia, Captain Brooks, found the remains of a 
Japanese jonk on Ocean Island, lat. 28o 24' N., long. 1780 21' W. 

88, 89. In 1859, July 4th, the remains of two stranded junks, with lower 
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masts high on the beach, were found on the east or lagoon side of Brooks 
Island, lat. 28o 11' N. long. 1770 18' to 25' W. 

iO. May 11th, 1862, the bark Yankee, Captain Claxton, passed in lat. 250 
39' N., long. 1380 24' W., a wreck with the stump of one mast only standing, 
of which the wood whs quite black with age. The junk was water^logged, 
and the sea washing entirely over her. Beiug satisfied there was no life upon 
her, and a heavy sea running, did not board; passed her three-quarters of a 
mile to windward, and the Yankee kept on her course. 

41. In 1862, a Japanese junk was stranded in September near Attn. They 
had drifted in distress for 90 days, and out of a crew of twelve only three sur- 
vived. These were taken in 1863 to Nicolnefsky, Amoor river, and then re- 
turned to Hakodate by a Russian war vessel. 

42. In 1862, May 4th, the ship Victor, Captain Crowell, arrived at San 
Francisco, with the captain, officers and crew, eleven in number, of the Jap- 
anese junk lo-maru, from Kanagawa, December 21, 1861, for Owari and 
Hiogo. On January 5, 1862, was disabled and drifted from land. Was about 
three months at the mercy of winds and currents, until picked up April 13th, 
1862, in lat. 330 N., long. 1610 26' E., by the Victor. They were cared for 
by Mr. Brooks, Japanese Consul, and by him returned to Japan, in the 
American schooner Caroline E. Foote, for Hakodate. 

43. A Japanese junk drifted past Baker's Island, lat. QP 13' N., long. ITS'" 
22' W., some time in 1863. Boats were Sent out and towed it on to the 
beach. There were four Japanese bodies on board; all were dead. 

,44. In 1864, February 4th, on Providence Island, lat. 9^ 52^ N., long. 1600 
65' £., on the Lagoon shore of the island was seen the portions of a vessel 
which had been many years a wreck. Scattered along the outer shore were 
many redwood logs, some of them of great size. 

45. In April, 1869, an abandoned junk was stranded on Adakh, one of the 
Aleutian Isles. 

46. In 1870, in October, the San Salvador ship Louisa Canovera, Captain 
Demoro, when in lat. 370 46' N., and long. 158O10' E., fell in with a dis- 
masted junk, laden with rice, having four dead bodies on board, and no living 
persons. The papers and effects were taken and delivered to the Japanese 
Consul at San Francsico, and by him returned to Japan, November, 1870. 

47. 48, 49. In July, 1871, the old chief at Attn Island, aged 70 years, re- 
ported that three Japanese junks had been lost upon the surrounding islets, 
during his recollection, besides one stranded not far from the harbor of that 
island in 1862. 

50. In 1871, February 2d, in lat. 330 45' N., long. 141o 31' E., about 150 
miles from the coast of Japan, the American ship Annie M. Smullj Captain 
Packer, fell in with the Japanese junk Sumi-yoshi'maru, of Kiushiu, and 
rescued the Captain and three surviving seamen, and landed them at San 
Francisco, Februai^ 24, 1871. They sailed from Shiroko, province of Ise, 
January 17, 1871, for Dai Osaki, with a cargo of wood. Two days later they 
were disabled, and drifted to sea, and were picked up seventeen days later. 

51. In 1871, May 23d, in lat. 340 54' N., long. 1430 32' E., Pacific MaU 
steamship China, Captain Cobb, rescued five Japanese seamen from the dis- 
abled junk Sumi-aye^-maru, of Kobe. Eleven out of sixteen originally on 
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board died upon the wreck, and the captain of the junk died on the steamer 
after being rescued. They were cared for by Mr. Brooks, who returned them 
to Yokohama, July 1, 1871, and the government presented suitable rewards. 

52. In 1871, the Japanese junk Jinko-marut of Matsaka, of 180 kokus 
measurement, encountered a severe gale January 18, 1871, while going from 
Ia6 to Eumano, during which she lost her rudder, and while in danger of 
foundering cut away her masta. The junk drifted from the coast of Japan in 
the Euro Shiwo for 2,500 miles in a helpless condition, her crew keeping a fire 
and living on rice, and fish they speared, until they drifted on the rocks at 
Atka, July 10th, 1871, where, by means of ropes, the three men on board 
landed safely. There they remained until September 19th, 1871, when they 
took passage by schooner H, M. Hutchimon for Ounalaska and San Francisco, 
whence they were returned to Japan by the Consul. 

53. In 1873, Captain W. B. Cobb, in steamer China, rescued the crew 
from a wrecked junk in lat. — o — ' K., long. •— o — ' £., and landed them at 
Yokohama, in acknowledgment for which the usual present was made him by 
the Japanese government. 

54. A junk has been reported as stranded on the coast of Alaska. 

55. A junk was cast upon the windward side of Kauaii, one of the Hawa- 
iian Islands, and the survivors landed at Hanalei harbor. 

56. An old resident of Petropaulski ini(prmed me there was a Japanese 
jtink stranded below that harbor, previous to 1812, where many years since 
the wreck still remained. Six of the crew survived. 

57. A Japanese wreck was sighted adrift below San Diego. Reported in 
tteAUa. 

58. A junk was wrecked at Nootka Sound. 

59. In 1875, April 6th,' in lat. 38^ 02 N., long. 1640 38' £., American ship 
Oame Cock, Capt. T. C. Stoddard, fell in with the Japanese junk Woonohi- 
maru, of about 80 tons, dismasted, with her stem stove and rodder gone, 
and generally in a helpless condition, and rescued therefrom twelve Japanese 
seamen. The junk was bound from Hakodate to Tokio, with a cargo of salt 
fish and sea-weed, when on December 3d they were blown off shore in a 
severe gale. December 10th they again made the land, when another heavy 
gale commenced and blew the junk off again. December 19th was foiled to 
eat away the mast to save the hull. December 22d raised a jury mast and 
got under way, sailing towards Japan whenever the wind permitted; at other 
times took in sail and drifted. By their reckoning, they estimate having 
thus sailed 1500 miles west, principally with northeast winds, when, April 
5th,'in a bad sea, they carried away rudder, and soon after stove stem. At 
8 A.M. the following day, they abandoned the wreck, from which they were 
rescued by the Game Cock, and landed at San Francisco April 28th, and were 
returned to Japan by Mr. Takaki May Ist, per Great Republic, For the rescue 
and kind treatment of these men, the Japanese GoverniPent presented Capt. 
Stoddard with a gold chronometer watch through His Excellency Toshida 
Kiyonari, their Minister at Washington. 

60. In 1876, July 3d, In lat. 370 10' N., long. 1670 35' E., British barque 
Abby Cowper, Capt. Nelson, fell in with the Japanese junk Koki-maru, of 
Otam, island of Yeso, of 477 kokus government measurement, equivalent to 
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about 120 tons. The jank was dismasted and floating in a helpless condition . 
Sakaki-bara Katsnb^, mate, and Tomokitchi, sailor, the only saryivors of 12 
men, were rescued from the wreck, and made the following statement, which 
is very interesting as an illustration of many doubtless similar struggles. In 
October, 1875, tiie junk loaded at Shari and Abashiri, on the northern 
coast of the island of Yeso, with salted salmon and preserved roe of salmon. 
Left latter place November 5th, and touched at Hakodate, whence they sailed 
December 6th for Tokio, Niphon. On the 9th, when on the east coast of 
Japan between lat. 390and 40^ N., and about long. 143P E., a severe westerly 
gale was encountered. December 12th carried away mainmast. Afterwards 
got it in and fished it with a piece of the main yard. On the 18th carried that 
mast away, and the yard was washed overboard. A sea soon after disabled 
the rudder, which was unshipped and taken in, the vessel in the meantime 
making water freely. To lighten her, 300 kokus of cargo (nearly two-thirds), 
was thrown overboard. Prom this time the vessel floated helplessly. 

Early in January, 1876, fresh water gave out, and all the rainwater possible 
was saved and used. Then three seamen were taken down with the scurvy, 
which soon appeared amonv; the balance. Towards the close of January, fire- 
wood gave out, but a small nucleus of fire was preserved in a stove. As a last 
resort, the junk's boat was broken ap for firewood. All hands subsisting on 
a little rice cooked in rain water, and principally on salt fish, with a very 
small allowance of water. Pebruary 5th Chojero died — the first death. 
March 9th, Capt. Sato Sangoro died; then followed Ritsaburo, April 16th; 
Bunkichi, 21st; Eizo, 24th; Benkitchi, May 2d; Skedjero, 2d; Task^, 2d; 
Heihichi, 14th, and finally, Matsutaro, June 10th. The two survivors, anti- 
cipating a similar death, lingered until the forenoon of Jnly 3d, when they 
sighted a vessel, had strength enough to raise a signal, and were rescued. 
They caught rain May 24th, after nearly all had died, which largely assisted 
in preserving the surviyors. They also caught fifteen large fresh fish called 
bonUa. Before the captain died, he wrote and handed to the mate letters to 
his family and owners, describing all details. The two survivors, expecting 
death themselves, boxed these ap, with the ship's papers, and fastened them 
in a conspicuous place, whence they were taken and preserved. After the 
death of each person, the survivors enclosed their bodies in a Japanese coffin 
suitably inscribed, and stowed them in the hold of the junk, hoping they 
might reach some land an) receive barial. The survivors reached San 
Francisco August 15th, 1876, and after recuperating, were returned to Japan 
by Mr. Takaki.* 

Many more might ead|^ be added, but these suffice to establish many facts 
valuable to science. 

The annual rainfall of Japan averages 70.33 inches, occurring on 197.7 
days, two-' birds of which falls between April and October; at Tokio tbe ther- 
mometer varies from a monthly maximum of 91^ Paht. in August, to a min- 
imum of 20^ in January, averaging 58^ 22 for the year, and averages 48^ 33 
at Hakodate, where the average niunber of hard gales per annum is 16.79. 
[See Kaitakashi Reports and Tables. Tokio, 1875.] 

*— NoTB.-^Theso last two cases bave been submitted by Mr. Brooks as additions to the 
list for publication since the reading of this paper. 
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The preeenoe of wrecks so far south near the equator, indicates that they 
had been swept northward from Japan by the Kuro Shiwo, and thence south- 
ward along the northwest coast of America until they fell into the equatorial 
westerly current, where, in company with redwood logs, and drift-wood from 
Oregon, they must have reached these islands in the equatorial belt. 

In illustration of this equatorial current, we haye the report of residents of 
Cbristmaa Island, which speaks of a westerly current setting past that island 
at the rate of one and a-half to two miles an hour. August 23d, 1861, there 
was picked up on the shore of the island of Niihau, in latitude 210 50' N., 
longitude 160O 15' W., a bottle containing a paper, thrown from the American 
ship WJaie Suoallow, thrown overboard July 21st, 1861, in latitude 21o 30' N., 
longitude 151o 55' W. It had made a nearly due west drift of 460 miles in 
about thirty-three days. This shows the existence of a very powerful westerly 
current around the Hawaiian Islands of about 14 miles per diem. 

In 1862, September 10th, an enormous Oregon tree about 150 feet in length 
and fully six feet in diameter above the butt, drifted past the island of Maaii, 
Hawaiian Islands. The roots, which rose ten feet out of water, would span 
about 25 feet. Two branches rose perpendicularly 20 to 25 feet. Several tons 
of clayish earth were embedded among its roots. Many saw-logs and pieces 
of drift-wood came ashote in this vicinity about this time. These were 
evidently portions of the immense body of. ship-timber launched upon the 
Pacific during the great flood of the previous winter along the American coast. 
Their almost simultaneous arrival at Mauii in September, seems to indicate 
quite accurately the force and direction of the currents in this ocean. 
Supposing them to have come from the Columbia Biver, leaving say February 
18Ui, 1862, and to have drifted 2,800 miles, they must have drifted at an 
average rate of 14 miles per day to have reached Mauii September 10th. 

We may argue from the above that there were other ways of explaining the 
similarity of flora upon many islands of the Pacific and the high terraces of 
our Sierra Nevada mountains, beside the hypothesis of an intervening conti- 
nent where the broad Pacific now rests. 

There is a strong presumption that the present bed of the Pacific Ocean may 
onoe have been an extended valley, submerged by some abrupt and spasmodic 
catastrophe, at a period when the fiery interior of the earth was in a state of 
inconceivable agitation, and its equilibrium temporarily disturbed. Abundant 
ruptures of the entire combined strata of its crust along our mountain ranges* 
bear indisputable evidence, in prominences tilted up and raised to immense 
heights: conditions which must have necessitated corresponding depressions, 
and consequently established new beds for water, forming new islands, 
re-dividing and re-shaping continents. The existing shore lines of enormous 
empty basins, the pebble and cobble stones rounded by erotion, at present in 
the centre of this continent west of the Bocky Mountains, all contribute 
testimony of some great change. 

The spores or seeds of plants may, however, have been more recently 
transferred by dinging to the earth around the roots of such mammoth trees 
as floated fh>m the high latitudes of the northwest coast of America. Once 
cast upon any island and rooted, they would soon replant and extend them- 
selves. Driftwood from Columbia Biver and Puget Sound distributed itself 
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throughout the North Pacific, and the windward shores of the Hawaiian 
Islands are literally lined with it, as well as with redwood logs of formidable 
size. 

Small parties of male Japanese have repeatedly reached the American 
continent by sea, cast upon its shores after floating helplessly for maaHklL 
Until recently, the snryivors must have remained pevrnmetitly near where 
they landed, and natarally uniting with women of the native races, have left 
descendents more or less impressed with their physical peculiarities. Such a 
slow, limited, but constant infusion of Japanese blood, almost entirely from 
male seaman, was undoubtedly sufficient to modify the original stock of all 
coast tribes along our north-western shore. No marks exist of any immigra- 
tion en massBf neither is there any present record of any Japanese woman 
saved from such a wreck, although cases may formerly have occurred, but 
must have been very rare. These unfortunate seamen, often illiterate, and 
separated from their sources of learning, necessarily lost their own language; 
but in doing so, doubtless contributed many isolated words to the Indian 
dialects of this coast. Many shipwrecked Japanese have informed me that 
they were enabled to communicate with and understand the natives of Atka 
and Adakh Islands. Quite an infusion of Japanese words is found among 
some of the coast tribes of Oregon and California, either pure, as ische-ische, 
milk, or clipped, as hiaku, speed, found reduced to hyack, meaning fast, in 
Indian; or yaku, evil genius in Japanese, similarly reduced to yak, devil, by 
the Indians. In almost all words showing such similarity, the Indian word is 
always an abbreviated word, or shorter word than the Japanese, from which 
it may be argued that the latter was the original and the former derived. The 
construction of the two languages is, however, different. There are, however, 
a large number of pure Japanese words and some very peculiar Japanese 
''idioms, constructions, honorific, separative, and agglutinative particles " 
found nearly identical in the AmeHcan-Indian dialect. Shipwrecked Japan- 
ese are invariably enabled to communicate understandingly with the coast 
Indians, although speaking quite a different language. The great mass of 
the Japanese people stoutly disclaim any common descent with the Chinese, 
and firmly believe they have a wholly different origin. Any common ancestor 
must certainly have been in very remote agt'S. 

Professor George Davidson, in charge of the United States Coast Survey 
on the Pacific, our highest authority upon questions connected with the 
great ocean currents of this ocean, has bestowed much critical study upon 
the physical conditions connected with the Kuro Shiwo. In 1851, when sta- 
tioned at the mouth of the Columbia river, he began the interesting investi- 
gations necessary to demonstrate its complete outline. 

In 1868, he communicated to the National Academy of Science his deduc- 
tions establishing the existence of the return current northwestward, westward 
and southwestward along the shores of the Gulf of Alaska, and the southern 
coast of the Aleutian Islands, whilst the great body of the current is deflected 
down the northward coast until it is drawn into the Great Equatorial Current 
which moves westward until it strikes the Asiatic barrier, and thence starts 
on its course, about the island of Formosa, as the great warm stream of Japan. 
He first showed the striking analogy between this stream and that of the 
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North AtiAntio, especially in their origin at latitude 23°, their being nearly 
180 degrees of longitude apart, their general coarse, etc., etc. 

There is a branch of the Knro Shiwo, which shoots off northward near 
Kamschatka, and is felt 50 or 100 miles off this promontory; whilst close in 
shore, a cold corrent flows southward from the Arctic through the western 
put of Behiing's Straits. On Kamschatka, the Kurile and Aleutian Islands, 
and on Alaska, great number of disabled Japanese junks must haye been 
stranded in past centuries. 

Professor Dayidson, who has had occasion to examine the Spanish, Eng- 
lish, Bussian and American records of discoveries in this ocean, assures me 
that he has found mention of at least a dozen or more junks, wrecked on the 
coasts of Kamschatka, within a comparatively recent period; and in the earlier 
descriptions of the Kurile Islands, and of the Kamschatka Peninsula, he 
MkjE frequent mention is made of the wrecks of Japanese junks upon these 



Both winds and currents of the North Pacific assist in driving disabled 
Japanese junks around the great circle of the Kuro Shiwo. A junk disabled 
in the latitude of Tokio would be swept by alternate southwest and northwest 
winds, and the existing northeasterly current, towards the northwest coast of 
America. The distance from Cape King to San Francisco is about 4,500 
nautical miles. We have here abundant proof of the track taken by these 
disabled vessels, by a study of their positions when found drifting at sea in the 
Pacific, at the mercy of winds and waves. 

For many, many centuries the coasting trade of Japan has employed a large 
fleet of junks in exchanging rice from their southern, for salt fish from their 
northern ports. Although it may be presumed that the large number of 
their vessels thus disabled and rendered unmanageable, undoubtedly founder 
in the heavy gales they experience; yet comparatively large numbers having 
cargoes suitable for food, and crossing a region subject to much raiu, which 
is easily caught, are enabled to sustain life until either picked up, or stranded 
somewhere on the American coast, or some island in their coarse. 

In the above sixty cases enumerated, there were, from 1613 to 1694, four 
oases; from 1710 to 1782, three cases; 1804 to 1820, six cases; 1831 to 1848, 
eleven cases; and since the rapid settlement of this coast in 1850 to 1876. only 
S8 years, we have a list 'of 36 wrecks reported. This apparent increase is not 
owing to their increased number, but solely to the fact, that increase of com- 
merce on the Pacific has distributed there a large fleet, whose presence has 
materially increased the chances of rescue to disabled vessels, and the likeli- 
hood of receiving reports from stranded wrecks. 

In addition to the list we have enumerated, are the Hawaiian traditions that 
mttral such junks were wrecked on Hawaii before the year 1778; to which 
add the wrecks from which the 18 Japanese were returned from Honolulu in 
1834,- also those from which came the junk full of shipwreck Japanese, who 
attempted to, and failed in returning, by Cheefoo to Nagasaki ; also the dozen 
additional ones, alluded to by Professor Davidson, as stranded on the penin- 
sula of Kamschatka, within a comparatively recent period; and the frequent 
mention of similar wrecks on the Kurile Islands. These all taken together, 
with yet others not fully verified, could scarcely have been less than forty 
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more, rendering it reasonable to sappose that folly one htmdred wrecked Jap- 
anese jnnks, have been heard from, in one way or another, adrifc npon the 
North Pacific, or stranded on the northwest coast of America or some outly- 
ing islands. 

In answer to the qnestion of whether any of these waifs have ever found 
their way back to Japan from the American coast, in early times, I can say, 
that from historical data still extant, and from the personal relations of de- 
scendants of some of such retamed voyagers, I have learned that in rare 
oases, occurring from 400 to 260 years ago, crews aotu41y reached Japan with 
tidings of the American coast; and Professor Davidson informs me, that when 
recently iu Japan observing the Transit of Venus* a very intelligent Japanese 
scholar, well known to me personally, related to him a well authenticated case 
within this century. Formerly such accounts were not allowed general pub- 
licity, because stoutly discountenanced by an ecclesiastical government, to 
whom such discoveries were quite as repugnant as were Galileo's to the me- 
dieval government of Home. To the peaceful masses, the confines of their 
archipelago, were but recently the horizon of the world. 

The frtmous voyage of the Buddhist priest from China, at the beginning of 
the seventh century, to a country called by him Fusang, (meaning, translated 
*' to aid or cultivating mulberries,") was at the exact period when Japanese 
historians record their first official intercourse with China; and was probably 
reached by a coasting voyage along the western coast of Corea, thence along 
the northern coast of Niphon, around Yeso, and southerly, to the southeastern 
shore of Niphon, where mulberry trees were theu cultivated abundantly, and 
which was undoubtedly the land he called Fusang. A careful study of the 
native records seems to indicate that his much mooted Chinese voyage could 
not possibly have extended to the American coast. 

Of the sixty cases here reported, 27 wrecks were encountered at sea, and 
the balance stranded, as follows: On the Aleutian Islands, 8; Coast of Kam- 
schatka, 6; Alaska, Oregon, Hawaiian and Brooks Islands, two each; Off San 
Diego. Acapulco, Nootka Sound, San Bonito, Queen Charlotte, Cedros, Prov- 
idence, Baker's, Stapleton, Ocean and Ladrone Islands, one each. 

In 23 cases where the actual number on board was named, they aggregated 
293 persons; an average of 12} persons to a junk; ranging from 3 to 35 in in- 
dividual cases. 

Where definite statistics of the saved are given, we find 222 persons saved 
in 33 cases; an average of 6% persons in each disaster. On eight occasions, 
three persons each were rescued; in four cases, one person; and on four other 
cases, four persons; three times, eleven were saved; and twice each, 6, 12, 15, 
17; and once each 2, 6, 7, 9, 10, 13, were saved. 

By an examination of the above figures, we may estimate the probaUe ex- 
tent of Japanese blood infused into the Indian tribes around the shores of the 
North Pacific. 

Fifteen vessels mention having drifted helplessly at sea an aggregate of 1064 
months, averaging a little over seven months each. 

Eleven cases report 122 deaths; averaging a little over eleven deaths to each 
wreck. 
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It is sincerelj hoped that the pablioation of this record, which has so inter- 
esting an ethnological import, may resalt in awakening Japan to the adop- 
tion of immediate steps in the great interest of a common humanity; for by 
improTing the models of her vessels, and adopting those with sea-going qual- 
ities, this long record of disasters may speedily be abridged, if not wholly 
terminated. 

About a year since it became my duty to forward to Japan, half a dozen 
wooden models, full drawings and specifications of small vessels, varying 
fh>m 40 to 200 tons, ordered by the Japanese government for the use of ship- 
builders, which the now enlightened government has recommended them 
to adopt, instead of their present form of junks. Thus the edict of 1639 has 
passed away forever, and young Japan is rising to take her equal place among 
the advancing nations of the world. 

Few are better aware than the scientist, of the manifold and inevitable dan- 
gers which attend all radical changes, when suddenly made; for success is a 
problem seldom solved without repeated trials and inevitable failures. But 
to-day, Japan is earnestly seeking to establish her national perpetuity, by fos- 
tering a discriminating intelligence among her people, and by encouraging 
general and liberal education among the masses. Thus she reverses iji the 
most practical manner, the other edict alluded to as promulgated in 1637. 
Her centuries of quiet seclusion are now embalmed with the history of the past, 
and she seeks true greatness in an enlightened administration of her national 
aflairs, and bids fair henceforth to reciprocate a generous friendship towards 
all members of the great brotherhood of nations, from whom she may now 
claim equal sympathy and neighborly protection. 

The great changes in Japan can not be better illustrated than in the fact, 
that it is now customary for the government of Japan, in common with all 
other natioDs, to present through their Foreign office, some suitable reward 
in acknowledgement of kind service, to the captains of vessels who rescue 
their shipwrecked seamen. 

The Japanese Government have now in their navy ten war ships, five 
dispatch vessels, and five training ships, all steamers; and in their mercantHe 
marine, one hundred and two steamers of various tonnage, aggregating 30,718 
tons; also 32 modem sailing vessels built in foreign style of 7,346 total ton- 
nage. 

The great Pacific Ocean and its adjoining waters, under the impulse of this 
age of steam, is becoming the highway of an enterprising commerce, and 
steadily unfolds an attractive field of research to ethnological and linguistic 
arohoBologists. 

Many young Japanese are already attracted to scientific pursuits, and 
their valuable technical as well as general results, are beginning to claim the 
attention of naturalists. 

Much valuable scientific work has been done by Japanese scholars since 
their early lessons received from Professor Wm. P. Blake and Professor 
Raphael Pumpelly; two eminent American scientists, whom I had the honor 

Paoo. Oal. Aoao. Box., Vol. VI S. 
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of selecting and engaging in the sommer of 1861, on behalf of the government 
of Japan, to act as government Mineralogists and Mining Engineers. 

A ^orions opening now presents itself for some reliable and competent 
scholar, with pecuniary means at command, to collect a library of books re- 
lating to the Asiatic shores of the North Pacific ocean, as perfect in its way 
as is that of our great historian, Hubert H. Bancroft, relating to the native 
races of the American coast; and when as systematically classified, and as 
thoroughly studied, give to the world full and correct historical details and 
analytical classifications of all native races on the borders of Asia; many of 
whose records and traditions must necessarily fade with radical changes in 
civilization, and soon pass beyond human reach. 

The splendid sunrise, now dawning in the Orient, offers golden opportun- 
ities, which should be promptly improved while available. Old ways are 
giving place to new, and invaluable treasures of antiquity may be lost for- 
ever, or cast aside to linger for a generation or two, in the memories of the 
aged, before their shadowy forms become enshi'ouded in the misty veil of a 
forgotten past. 

Dr. Stout referred briefly to the death of Sir Charles Lyell, 
and a Committee of three was appointed to draft appropriate 
resolutions. The Chair appointed John Muir, H. G. Hanks, 
and Dr. A. Kellogg. 



Reoulab Meeting, March 15, 1875. 
Vice-President Gibbons in the Chair. 
Twenty-two members present. 

Henry R. Taylor and J. W. Anderson were elected resident 
members; and Arthur C. Taylor was proposed. 

Donations to the Museum: From John Muir, lava from Mt. 
Shasta; also specimens of Pellea temi/olia and Gupressus McNab- 
iaiia. 

Mr. Amos Bowman read a paper on Terraces in the Coast 
Range as related to the detritus of glaciers and of the ancient 
rivers. 

Charles Wolcott Brooks read the following paper: 
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Earlir Migrrations—Ancient Maritime Intercourse of West- 
em Nations before the Christian Era, £thnoIogriealIy 
considered and Chronologrieally arransred, Illustrat- 
ingr Facilities for Migrration amonsr early types of 
the human race. 

BT OBABLES WOLOOTT BBOOKB. 

In all sabdiviflions of races, we are apt, at first, to look saperficially upon 
different nations as separate and complete types of humanity. The brief 
synopsis here collected from ancient histories, clearly reveals the extent of 
maritime intercoarse, actoally developed by western nations np to fnlly 
4,000 years ago. By such statistics, acquired with sufficient details to trace 
facilities for admixture, the inference fairly follows: that maritime nations of 
Asia, including the Japanese, whose origin we are soon to examine, may have 
«n joyed like facilities of intercommunication; and consequently, in common 
with all maritime peoples at this stage of human existence, became to a cer- 
tain extent mixed and composite. 

Until we reflect, we know not the possibilities of human nature. The 
exact justice of all nature's arrangements, and the unerring actions of her 
laws is exhibited in her method of developing man. He is camiverous, hence 
oombative; gregarious, therefore social. This is equally true of individ- 
uals and of nations. If we follow out this thought, we shall find man, even 
in his perturbations, is a creature of law. 

All matter is similar in substance, differing only in degree of development. 
The refinement of matter is a process ceaselessly going on in the Eastern 
as well as in the Western hemisphere; -for the parental law of physical and 
mental formation, and progressive development is universal, coextensive and 
coeval with nature. No solitary world or people has a special code of laws. 
Gk>d, the controlling power, is law, impartial and universal. Man is the 
highest physical ultimate of matter endowed with a progressive prin- 
ciple. To him, religion is a grand, progressive, moral science, unfolding his 
physical and mental qualities by exact and eternal law. It everywhere 
teaches him that the aspect of all created things is continually changing, and 
in obedience to law he must advance, for all present conditions periodically 
perish. With constantly changing conditions, an endless evolution of forms 
and ideas is oeaaelessly occurring. 

Nature is everywhere instinctive with life; attractive and repulsive forces 
are exerted over atoms and bodies, and equally over minds. These, in the 
latter case, influence migrations. Capricious influences often intervene to 
determine direction; for nature works by greater or lesser impulses, yet her 
methods determined by law, are always adapted to the end in view, to the 
plan of the Great Architect, the Intelligent Mind of the Universe. 
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Perfect arrangement and maturity of plan marks the order of creation. 
Life is to unfold, cultivate and develop our rudimentary powers. Every atom 
bears its own record. Our own soul is the parchment, whereon is. indelibly 
engraved our virtues and our vices. Action and rest succeed one another. 
Periods of intense activity are succeeded by others, either dilatory or inert, 
when action gradually subsides. The world is now entering a period of 
great popular activity. 

Language is inadequate to convey a perfect idea of a spectacle, open to the 
analytical eye of every observing naturalist; sublime as it is wonderful, exact 
as it is impartial. All things are subservient to exact law, and similar con- 
ditions lead to similar results. An elementary study of the early intercourse 
among so-called western nations, seems imperative to those who would seek 
to unravel a corresponding movement among aborigines of the far East. 

The independence of thought and action, which this age has developed, 
precludes the acceptance of any theory by the educated classes, which is not 
in accordance with nature and reason. Only by practical illustrations can we 
properly comprehend nature's intricate principles and procesBes. Science 
says: prove all things, all truth is susceptible of proof. 

Although many individual instances here quoted may be familiar to schol- 
ars; their ethnological value is especially apparent when massed in one col- 
lection, where they show early intercourse to have been habitual rather than 
exceptional, revealing the probability as well as the possibility of very early 
admixture of races, and finally elicit testimony to establish a certainty. 

From the earliest dawn of human history, tribes and nations appear to have 
been more or less mixed, either when captured as prisoners of war, like the 
Sabine women of Borne, or united in friendly alliance for purposes of com- 
merce. General communication, here shown to have extensively occurred 
during the early stages of human development, naturally implies that all 
early races brought in contact by commerce, have to a certain extent, mu- 
tually left their impress upon each other. 

Before submitting the ancient records of Asia to a scrutinizing search, we 
briefly trace the early footsteps of national intercourse in the histories of 
western nations. Gradual progression marks the development of commerce, 
from the rude attempt of the ancients to follow their coast with primitive gal- 
leys, having solitary mast and sail, or oars double or treble banked, to the 
dauntless energy of ocean steamships at the present day. Slowly but surely 
commerce is raising inventive genius above the fame of military chieftains, 
and enabling Watt, Fulton, Arkwright, Whitney and Morse, to claim a greater 
share of our true admiration, than agents of destruction like Alexander, 
GsBsar or Genghis khan. 

Maritime commerce, which exchanges what a nation can spare from its 
abundance, for what it wants, is of very ancient origin, and may have had its 
beginning in the imrecorded era, nearly coeval with the development of in- 
telligence in man. 

The study of astronomy, a science essentially necessaiy to ocean navigation, 
was very ancient among oriental nations. Learned astronomers are persuaded 
that the celestial observations of the Chinese were accurately taken B. 0. 
2249; those of an edipse, B. C. 2156, have been proved as authentic, and 



ACADEMY OF SCIEN0E8. 69 

other obflerrationB are recorded three centuries later. Astronomical observa- 
tions made at Babylon, calculated the rotundity of the earth, which they esti- 
mated at 40,000 miles in circumfeisence; and those when transmitted to Greece 
by Alexander, and seen by Aristotle, B.C. 324, contained a calendar of aboTe 
nineteen centuries, extending back to within fifteen years of those ascribed to 
the Chinese. Europeans first learned this science from Jupiter Belus, king 
of Babylon. The ancient kingdoms of India appear to have had obsenrations 
folly as early as the Babylonians. 

We will now attempt to trace chronologically the naval growth and ancient 
commerce of western nations by their records, from B. C. 2249 to the Chris- 
tian era, to demonstrate the possibility of early migrations of races in pre- 
historic times. Migrations by water, which appear by our own histories to 
have occurred around the Mediterranean, may likewise have occurred on the 
Pacific, and in other parts of the habitable globe. Shore lines and water 
oourses were early availed of for the distribution and subdivision of races. 
Mountain ranges were natural barriers. 

The authenticity of ancient history necessarily rests upon the evidence of 
ancient writers, when unimpaired by later discoveries. This summary has 
therefore required a judicious digest of many original authors, from whom its 
statistics are compiled and arranged. 

Few seem to be aware of how early and extended an intercourse existed be- 
tween Asia and the western world, which in its earliest ages was principally 
oonduoted by the South Arabians, a people apparently more enlightened by 
science and commerce than any nation farther East except the Phoenicians. 

The South Arabian commerce is supposed to be the most ancient inter- 
ooorse between far-distant peoples, of which western nations have any 
remaining records. That next in importance, and apparently also in order of 
time, was that of the Phosnicians and their colonies, especially Carthage and 
Qadir (changed by the Saracens to Cadiz). Those general enemies of com- 
merce, the Bomans, soon abolished that of Cathage and of Corinth. With 
the increase of the Roman empire came the decrease of commerce, excepting 
only that branch necessarily enlarged by an increasing demand for Oriental 
luxuries. Of this very early trade of the Europeans and nations of Asia 
Minor, with the Orient, we happily possess a description which, for accuracy 
and minuteness of detail, when compiled, may almost rival a modem official 
account. 

As the Boman empire declined, the Oriental trade, supported merely 
by the redundant opulence of Bome, gradually decayed; and in the sixth ceo- 
tnrj we find the intercourse with India turned into a new channel. During 
the many dark ages which succeeded the subversion of the western empire, 
gross ignorance prevailed, and commerce, in common with literature and 
sdenoe, became neglected io the western hemisphere, until renewed attention 
was drawn to it by the Saracens, and at some of the Italian seaports. The 
qtirit of commerce afterwards arose in the Netherlands and at some German 
M^;x>rts, followed by Portugal and Spain, and latterly by Great Britain and 
other European nations. 

The Greeks esteemed Phoenicians as the inventors of commerce, shipbuild- 
ing, navigation, and the application of astronomy to nautioal purposes; their 
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capital, Sidon, founded about B. C. 2200, became preeminently great and 
illuBtrious for the wonderful energy of its people, but it is presumed tbatoom- 
merce was received by the Phoenicians from the Babylonians, and in turn 
found its way there from Indian countries farther East, along the Asiatic 
shore and Malayan archipelagoes. 

That Persian poem, the book of Job, generally admitted to be the oldest 
book in the Hebrew bible, shows that sciences were then cultiyated, ship- 
building, useful and ornamental arts, were in an advanced state, and com- 
merce was -vigorously prosecuted. Vessels are spoken of as distinguished for 
their speed, bringing gold from Ophir, and topazes from Ethiopia. 

B. C. 1728, the Arabians conducted an extensive and^ profitable trade be- 
tween Egypt and India, impoi*ting largely of spices, gold and silver; and it is 
recorded, B. C. 1556, that vessels were propelled by fifty oars. This custom 
continued, and in later history we find their size increased, and they were fur- 
nished with three, and at times five, tires of oars. 

The early history of Greece shows their vessels were Phoenician bnilt» 
rowed by oars — long, slender, open boats, lightly constructed, capable of 
being transported upon shoulders, the smallest carrying 50 men, the largest 
120 — and although they had masts and square sails, they depended mainly 
upon their oars. Seventy geographical miles was considered a day's work 
for a vessel with oars, and the sailors were paid four obdi, or about eight 
cents a day. 

Much of the early Greek mythology came originally from India. There is 
scarcely anything the Greeks ever learned from the far Orient, the iuTention 
of which they have not ascribed to their own countrymen. Many of our best 
scholai's, aided by recent discoveries and researches, are now persuaded that 
the use of letters was known to the Greeks before Cadmus came from Phoe- 
nicia, B. C. 1556. The earliest letters known in Greece were more probably 
^ose which Plato calls Hypoborean (i. e. northern), and describes as different 
from letters of his own age. According to Diodorus Siculus, Orpheus used 
Pelasgic letters, which were older than the Greek. 

Strabo says: the invention of rafts, the ve^ first rude essays in navigation, 
was ascribed to Erythras, a king of some part of the coast of the Persian Golf. 
Theophrastus is, I believe, the oldest author who alludes to cinnamon and 
other spices and aromatics, knowing them to be the produce of India. In- 
tercourse between India and Arabia was easy by availiog of the monsoons, 
whose periodical reg^ularity were observed and taken advantage of, to bring 
cargoes of spices many ages before the time of Hippalus, whom the Egyptian 
Greeks supposed to be their first discoverer. The Southern Arabs traded to 
more remote parts of India than the Persians or Assyrians, and from the 
earliest ages enjoyed most generally the entire monopoly of the trade be- 
tween far India and the western world. It was not until Europeans found 
an ocean route to India via the Cape of Good Hope, that the andent system 
of their most important commerce was totally overturned. 

This commercial history is quoted as showing how conmion and easy was 
the migration of colonies by sea in remote ages, and how great an asoendenoy 
the possession of shipping and maritime power gave to some of the pre-his- 
toric races. In very early times the Phoenician merchants were the greatest 
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ocean oarriers for the whole western world. B. C. 1280, the spirit of trade is 
reoorded as having spread over the greater part of Asia. 

The religion of Egypt declared the sea tinclean, because the dead body of 
their god Osiris was thrown into it. Egyptians therefore abhorred the sea, 
and formerly avoided any concern in maritime affairs. Their early trade was 
conducted by foreigners; on the Mediterranean and with Arabia, their com- 
merce was for a long time wholly entrusted to the Phoenicians. According to 
ApoUonins Rhodius, B. C. 1300, and prior to the expedition of the Argonauts, 
Sesoatris, king of Egypt, built a fleet of 400 vessels on the Erythraean (Bed) 
Sea. The Egyptians were, however, but fresh- water sailors; their hulls and 
masts were made of tfiom, and sails of paper. 

The Greeks had skillf al ship-builders, and Homer has immortalized Har- 
monides as the builder of the vessels which carried off the beautiful Helen 
from Sparta. During the *' heroic ages *' of Greece, the petty princes on the 
sea coast frequently fitted out vessels to go on piratical cruises against the 
merchant ships upon the Mediterranean; hence it became common to question 
a oonmiander whether he professed piracy or trade. 

Their course depended on the previous knowledge of the shore acquired by 
some member of the crew. Homer describes Ulysses as covering his ship 
with long planks, making probably a half-deck. 

B. C. 1194, when Paris carried off Helen, wife of Menelaus, king of Sparta, 
Agamemnon, kiug of Argos, embarked a Grecian army of 100,000 men in a 
fleet of 1186 vessels to avenge the affront. 

Castor, of Rhodes, a writer cotemporary with Julius Ciesar, made a cata- 
logne of nations who successively attained the empire of the (Mediterranean) 
.figean Sea. B. C. 1280, the island of Crete was called by Aristotle the Em- 
press of the Sea. B. C. 1179, the Lydians, after the Cretans, were honored 
by Minos with the title of masters of the sea. B. C. 1058, the dominion of 
the sea is ascribed to the Pelasgi. B. C. 1003, Castor alleges the Thra- 
dans had the Empire of the Sea, and held it 19 years. B. C. 890, the domin- 
ion of the sea is ascribed to the Phrygians. B. C. 753, the Milesians are 
represented as supreme in naval power, and having a wide commercial fame. * 
B. C. 734, the dominion of the sea is ascribed to the Carians, buccaneers, 
noted for their piracies. B. C. 717, the Corinthians, a nation of Greece, 
made a considerable figure in naval transactions. Thucydides mentions their 
naval force soon after the Trojan war, kept up to protect their trade against 
pizaies. B. C. 676, the Lesbians obtained and held command of the sea for 
G9 years. B. C. 67, the Romans were masters of the sovereignty of the sea 
without a competitor, having destroyed nearly all the mercantile nations. 

B. C. 1100, the Phoenicians extended their discoveries along the entire 
northern coast of Africa and the opposite shores of Spain. The Mediterra- 
nean was no limit to their enterprise, for they passed the Pillars of Hercules 
CGibraltar) and established powerful commercial settlements upon the Atlan- 
tic, mntuaUy beneficial to themselves and natives of the country. Phoenician 
eolonies were societies of opulent and intelligent merchants, ingenious manu- 
laetiirers, skillful artizans and hardy seamen, who left an overcrowded pop- 
nlalion, with the good wishes of their parents and friends, to settle in a dis- 
tant country and Uiere maintain a correspondence for mutual advantage. 
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B. C. 1046, EnpolemuB says Da^id built ships in Arabia, wherein he sent 
men skilled in mines and metals to the island of Ophir. 

B. C. 1012 and 975, Solomon extended his territories to the Bed Sea, and 
despatched ships to the rich countries of the South and far East. Hiram, 
king of Tyre, wishing an opening to the rich commerce of the Orient, either 
acted in partnership or concert with him. 

Previously all Oriental products had been received at second-hand through 
the Arabians. Solomon's ships, built and conducted by the Tyrians, sailed in 
company with those of Hiram to the rich land of Ophir and Tarshish. A 
voyage required three years to accomplish, and the returns were prodigiously 
profitable, consisting of gold, silver, precious stones, ivory, woods, apes and 
peacocks. They probably availed of the monsoons to visit Ceylon, Sumatra, 
India, and possibly communicated with China and Japan. The Phoenicians, 
when in the Indian Ocean in company with Solomon's fleet, doubtless saw 
the beautiful Malay prows, and reported and improved upon the former 
models of their vessels, and multiplied their oars or paddles. 

B. C. 916, the Rhodians composed a Code of Maritime laws, which was 
copied by the Romans, and ingrafted into the law of Oberon, which is in a 
great measure in force to this day. They were of Phcenician origin. 

B. C. 890, the Greeks received from Asia coined silver money, weights and 
measures. 

B. C. 717, the commercial city of Tyre was attacked by Salmanasar, king 
of Assyria, who brought against it a fleet of 70 vessels, furnished and manned 
by Phoenicians. The Tyrians defeated this fleet with only 12 ships, and took 
500 prisoners. This is the most ancient naval battle recorded in European 
histories. 

B. C. 700, great improvements were introduced into shipbuilding by the 
Corinthians. 

B. C. 641, ColsBus, of Samos. sailed through the Straits of Gibraltar to Tar- 
tessus on the southwestern coast of Spain, and was the first Greek who ever 
* saw the Atlantic. 

B. C. 616, Necos, king of Egypt, sent a fleet of discovery to circumnavigate 
Africa, engaging therefor Phoenician navigators who sailed by the Red Sea, 
and following the coast of Africa, returned by the Mediterranean, reaching 
home the third year after their departure. 

B. C. 594, according to Diodorus Siculus, Apries, king of Egypt, had a 
fleet on the Mediterranean, and fought a naval battle against the maritime 
cities of Sidon and Tyre, the former of which he captured, beating the fleets 
of Phoenicia and Cyprus, and returned to Egypt loaded with spoils. As 
Egypt had no ship timber, most of the Egyptian fleets were built by, and pur- 
chased of, the Phoenicians. 

B. C. 588, The Tyrians employed workmen from all neighboring countries 
to labor in building and navigating their ships, which were magnificently 
adorned with ivory, purple and fine linen; their commanders were most re- 
spected, and every commercial and maritime calling was esteemed honorable. 

About this time, Thales, a Greek philosopher descended of Phoenician par- 
entage, pointed out to the Greeks the Ursa minor ^ by which Phoenicians 
steered their course at night; instructed them in the rotundity of the earth; 
fixed the year into 365 days, and predicted the year of an eclipse. 
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PTthagoras, a native of the island of Samos, taught the rotundity of the 
earth, the existence of the antipodes, and a confused idea of the real motion 
of the planetary system as afterwards demonstrated hy Copernicus. 

B. C. 550, the Phcsnicians yisited Ireland, and returned with reports of 
the ialanda now known as Great Britain. 

B. C. 543, we learn that the inhabitants of Phoc»a, a Grecian city on the 
Asiatic coast, were a commercial people, and the first Greeks who traded to 
remote Asiatic countries; performing their voyages in long yessels of fifty 
oan, in the management of which they were very expert. Strabo mentions a 
oolony of PhocsBans who were expelled from Corsica, who sailed to the south 
of Graul, where, B. C. 538, they founded Massilia (Marseilles), a city which 
about the Christian era, sustained a high character as the seat of science, 
oommeroe and naval power. 

The Etruscans and Etrurians, says Didorus Siculus, founded colonies at a 
Tery early age, were good mariners, and appear to have possessed the greater 
portion of Italy before the Trojan war. Polybius says, B. C. 524, the Car- 
thagenians were possessed of hereditary preeminence in nautical science. 
Their ships were equal to any on the Mediterranean, carrying carved figure 
heads and stems. Aristotle says they were the first who raised their ships of 
war from three to four rows of oars. They constructed wet docks, and were 
first to appoint second captains (mates) to their vessels. 

B. C. 524, the Carthagenians embarked 30,000 people in sixty ships of fifty 
oars each, and passed Gibraltar to the west coast of Africa to found colonies. 
These vessels must have carried 500 persons each. 

B. C. 506, Darius, king of Persia, invaded the Scythians with a fleet of 600 
vessels. Darius was also sovereign of Phcsnicia. 

B. 0. 497, the Ionian fleet of 353 vessels was defeated by 600 ships belong. 
ing to the maritime vassals of Persia, chiefly under the direction of Phoeni- 
eians. 

B. C. 494, an expedition, conducted by Mardonius, son of Darius, com- 
posed of 300 ships, containing 20,000 soldiers, was cast away against the 
rocks of Mount Athos during a violent storm. 

B. C. 481, Xerxes, the mighty monarch of Persia and a greater part of Asia, 
■ent a memorable expedition against Greece, composed of 1,207 triremes ^ or 
ships of war, carrying three tires of oars, and 3,000 transports, which formid- 
able armada was finally defeated by the Greeks. 

B. C. 477, Herodotus says, Amilcar a Carthagenian general, invaded Sicily 
with an army of 300,000 men. As Sicily is an island, this necessitated a 
naval fleet. 

Frequent mention of large naval fleets transporting armies, is made from 
this date until the Christian era. From this time wide commercial intercourse 
exisled,and many naval engagements of great magnitude are noted. 

The oommeroe which had flourished for ages in the hands of the Phoeni- 
eians was largely desolated by the conquests of Alexander, B. C. 333. 

B. C. 260, the Romans, who prospered for a while by a perpetual violation 
of jnstioe, resolved to establish a naval force for piracy and commercial plun- 
der. They had neither ship carpenters nor seamen, but got possession of a 
stranded Carthagenian quinquereme, and in sixty dajrs from felling the trees. 
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their carpenters had ooiwtracted a fleet of 100 qninqneremes and 20 triremes. 
Roman sailors were drawn from the despised classes of the popolace, and 
were nnrespected, while the navigators and seamen of Tyre and Carthage 
were held by their people in high and deserved esteem. 

B. 0. 242, although the Romans had considerably improved in nautical 
knowledge, the progress of Science among them was very tardy, and their 
losses by storms at sea were prodigious. In one gale almost every soul per^ 
ished on 384 of their ships, which either foundered or were wrecked. At the 
same time the Carthagenian fleet made a good harbor and escaped damage. 
The haughty Romans thought commercial concerns beneath their dignity, 
and that extended selflshness which they called patriotism, soon rendered it 
impossible for any mercantile nation to flourish within the grasp of Rome. 

B. 0. 219, superabundant wealth induced a ■. rage for shipbuilding, among 
Hiero, king of Syracuse, and other opulent kings of his age, vastly exceeding 
every purpose of utility in enormous bulk and extravagant ornament. As- 
sisted by Archimedes, Hiero constructed a galley of twenty tires of oars, 
sheathed with sheet lead, and carrying three masts, which no vessel had 
hitherto done. She had the embellishments of a palace with the fortifications 
and warlike stores of a castle. AthensBus tells us, on the authority of Gal- 
lixenus and Mosepion, that Ptolemy Philopator, king of Egypt, built two 
huge ships. One intended for sea service was 420 feet long, 57 feet beam, 
consisting of two long flat vessels united by one deck, having two heads and 
two stems. She carried 4,000 oars, disposed in 40 tires. Besides 4,000 
rowers, she carried 2,850 soldiers, cooks, servants, etc. The other vessel, 
intended for inland navigation, was 300 feet long and 45 feet beam. 

B. G. 170, the Sabseans, who possessed the southern extremity of Arabia, 
acquired great opulence by commerce, and preserved their liberty unimpaired 
by conquest during many ages. Agatharchides says they were in possession 
of the carrying trade between Asia and Europe, and commanded the com- 
merce of both. They filled the dominions of Ptolemy with gold and silver and 
precious stones (probably from Ceylon), and founded several colonies in for- 
eign countries. 

B. C. 146, the Rooians, determined upon the total abolition of commerce, 
destroyed the mercantile city of Corinth, and thought themselves entitled to 
the exclusive privilege of plundering the world. 

B. C. 100, Strabo repeats a story of a vessel from India, picked up adrift in 
the Red Sea, with only one man aboard, almost dead, whose shipmates died 
of famine, and Ptolemy Eurgetes, II, king of Egypt during the Macedonian 
dominion, sent Eudorus to convey him back to India, whence the expedition 
returned with aromatics and precious stones. 

B. C. 67, Pompey, with 500 Roman ships under his command, captured 400 
ships at Cilicia. 

B. C. 66, LucuUus, returning from Asia, brought as a part of his plunder, 
a large number of books. ^ 

B. C. 57, the Veniti, said by Strabo to be a Belgic nation, settled near the 
northwestern extremity of Gaul (France), were distinguished for their nauti- 
cal science and experience. They had great numbers of vessels, excellent 
sea-boats, used leather sails, and iron chains instead of rope cables, and car- 
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ried on a oondderable trade with Britain. Their fleet of 220 snoh Yessels was 
orerpowered and captured by a Koman fleet of 600 galleys. 

B. C. 54, Jnlins Cnsar collected above 800 ships and landed a large force in 
Britain, snbdning a great many kings, four of whom were in Kent. 

B. C. 43, the profosion of Inxary introduced into Borne by the conquest of 
enerrated kingdoms of Asia, had now made alarming progress. 

B. C. 25, ambassadors are said to have been sent by an Indian prince 
called Poros, from India to Borne, and, according to Floras, also from the 
Scythians, Sannatians, and even the Seres, to court the friendship of Augus- 
tas, who was then in Spain. Those from India were nearly four years upon 
their journey. Augustus was called the father of the Roman imperial navy, 
of which Bavenna on the Adriatic was the principal eastern station, and 
Misenom in the gulf of Naples, the western. Pliny says, in his reign some 
Roman navigators explored the coast of the North Sea as far as Cimbri (the 
noTth end of Denmark). At this time the Britons used uuall vessels of which 
the keel and principal frame was made of light wood, the bottom and sides of 
a kind of basket work made of osiers, and the whole was covered with hides. 

The Arabians, who furnished the greatest and most reliable part of articles 
imported into the Mediterranean, appear to have been the only traders from 
the West, whose voyages in very early days extended to India. In 1851, I 
met a small native Arabian vessel far from land in the Bay of Bengal, bound 
towards the Spice Islands of the Malay Archipelago— a notable relic of an- 
cient times. People of such commercial and nautical knowledge as the 
Sooth Arabians, could not have experienced the semi-annual changes of the 
monsoon, without early availing themselves of the advantages they offered to 
their navigation. It would by no means be extravagant to suppose that they 
traded to Taproban^ (Ceylon), or even to countries and islands far beyond 
it. As early as the days of Solomon (B. C. 1000), no such spices were known 
in Jemsalem as those presented by the Queen of Sheba; and later we learn in 
the days Ptolemy Philadelphus, B. C. 280, the Sabaeans, whose long expe- 
rience in the nature of the periodical winds called monsoons, of the seas and 
▼srions ports of India, undersold the merchants of Egypt, who coasted 
the whole way to India in their own small vessels. Ptolemy sent Dionysius 
to India as Ambassador, with a view of establishing direct intercourse with 
that country. 

In the "Periplus* of the Erythnean Sea," oriental vessels then in use 
are thus described: madarcUce, small vessels joined together by sewing; trap' 
paga and hotf^mba, long vessels used by fishermen and pilots; Bangara, pirat- 
ieal eraftslilie double canoes; and ibotondiop^nto, which vessels were of the 
laxgest sixe, with oapadty to perform distant voyages, and were in the trade 
of Arabia, with the river Ganges, and countries beyond it. This work 
which, for approved accuracy of geographical, nautical and commercial in- 
tormatioii, stands unrivalled by any production of antiquity, comprehends 
the name of tha Erythraan Sea, all the ocean between Africa and 
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India, including the Bay of Bengal. It obserres that the unexplored ocean 
extends to the southward until it joins the Atlantic, information generally 
concealed from the age of Necos, B. G. 616. until the re-discoTery of the Cape 
of Good Hope by the Portuguese in the fifteenth century. 

Some anthors say that Solomon's ships ciroumnavigated Afirica and re- 
tamed by the Mediterranean laden witii gold. More likely they ayailed 
of the monsoons and went to Ceylon, India and Sumatra. 

The Seres, described as the most remote people of Asia known even by re- 
port to the Europeans, are said to have manufactured sericum or silk gar- 
ments from threads finer than those of the spider, which they combed from 
(cocoons like) flowers. Nearchus, the admiral of Alexander's fleet, speaks 
of this precious manufacture which found its way to Bome in the days of 
CsBsar, and being a monopoly and subject to a long succession of tedious and 
dangerous sea and land carriages, sold at a price making it equal in Talue to 
gold. Seres also shipped to Arabia steel much superior to all other kinds, 
the product of a country in the eastern part of Asia. White rock candy and 
porcelain such as is produced in China, was also shipped, and all these bore 
the expense of a succession of land and water carriages. May not the steel 
have come from Japan and the porcelain from China ? When the Portuguese 
arrived on the coast of Asia in their flrst voyages of discovery, they found it' 
frequented by vessels of various nations. 

The natives of India, deriving all the necessities and enjoyments of life 
from their fertile soil and own industry, cared very little for productions of 
the West. Grecian merchants were obliged to pay for their cargoes chiefly 
in money, and Pliny says, that at the lowest compatation, 500 sestertia (equal 
to £403,645 16s 8d sterling) was every year sent out of the Roman empire for 
the purchase of goods, which were sold in Rome at an advance of one hun- 
dred for one. A sum equally large was also paid to Arabian merchants for 
articles from their country of mere luxury and female vanity. 

The increasing demand of almost the entire Roman empire for Oriental lux- 
uries, all of which when crossing Egypt in transita paid especially heavy im- 
port and export daties, increased the revenue of that country immensely; 
some idea of which is given us by Appian, who says Ptolemy Philadelphus at 
his death, left in his treasury 740,000 talento, (equal to £191,167,666 13s 4d 
sterling), much of which, however, may have been derived from the plunder 
looted by his father from the Persian empire. 

In thus glancing at the early records of ocean navigation among the Ara- 
bians, Phoenicians, Greeks, Hebrews, etc., we discover the important po- 
sition occupied by the Phoenicians, as the principal supporters of an early 
and extended intercourse with the Orient. We may draw some analogies 
therefrom in a future outline of the early commerce of Asiatic nations, among 
themselves, and their intercourse with the American continent in very early 
times. All these movements of peoples have an important ethnological bear- 
ing, as revealing the possible methods of migrations along the shore-lines of 
countries. 

From early maritime records here cited in illustration, we are led to infer 
that intercommunication by water, along coast-lines, was very ancient among 
all western nations at a very early period, and we are persuaded that all 
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eonmieroe was then in oonneoted circles, like links of a chain; each orbit of 
trading fleets communicating at its extremes with others farther east and 
west. Thus the silk of China and Japan, unknown in Europe, found its way 
into ports on the Baltic Sea, through seyeral limited districts of trade, each 
keeping within its natural limits, but acting as a medium for circulating the 
products of one extreme to the other. All trade being more or less a monop- 
oly, the point of production of many valuable commodities was frequenUy 
concealed. 

Certain terminal points exist in all trade where one system of commerce 
links into and connects with another reaching beyond. Such were Gadir, 
Maiwilia, Alexandria, Tyre, Sidon, Taproban^ (Ceylon), Molucca, Seres, etc. 

Thus legends and traditions of far distant countries were communicated in 
ftdyanoe of their disooyery, and although at first deemed mythical, were gen- 
erally founded on facts, and largely confirmed by later discoyeries and ex- 
plorations in the field, and since found fully detailed in Oriental histories yet 
extant. Every variety of enormity has in all ages been the characteristic 
ascribed by ignorance to unknown nations, and these have been gradually 
removed farther and farther as discovery advanced. 

Ghreat numbers of people were distributed by this early commercial enter- 
' prise, and how large indeed must have been the number of ancient Phoeni- 
cian and Malay wrecks, if the Japanese wrecks of the present day may be 
accepted as any criterion. Nature is universally consistent. 

In future papers I shall discuss the different origin of the Chinese and Jap- 
anese races, and conclude by expressing the opinion that early races have 
been far more spread and intermixed by early maritime intercourse, than 
the casual observer would suppose, and that, however distinct any type of 
mankind may appear, all will be found to be more or less composite, except- 
ing, perhaps, some remnant of early aborigines, driven into a forced seclusion 
among the fastnesses of interior mountain ranges. 

The authorities adduced in this paper might be greatly increased, but I 
have studied to be as brief as possible, aiming only to show the progressive 
quality and universality of natural law, whereby analogical reasoning is ren- 
dered comparatively safe, and to establish the fact of early intercourse among 
maxitime nations of the West, rather than to fully illustrate either, by elab- 
orate details. 

Dr. Brigham read an invitation to attend the International 
Congress of Americanists, to be held at Nancy, France, July 22, 
1875. 

Judge Hastings called the attention of the Academy to the 
fact that the work of the State Geological Surrey on the '' Bot- 
any of Oalifomia " would shortly be published. As the flora of 
the Pacific Ooast derelops some characteristic species, noyel and 
interesting, worthy the attention of the students of this science, 
i% is highly to be desired that the work on the botany of this 
State should be published. This publication is now secured 
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through the exertions of D. C. Gilman, President of the Univer- 
sity of California, at whose request the following named gentle- 
men have contributed the necessary funds to put the work in 
Btereotyi)e: Leland Stanford, Henry Pierce, R. B. Woodward, 
Lloyd Tevis, D. O. Mills, J. C. Flood, John O. Earl, Wm Nor- 
ris and C^as. McLaughlin. These gentlemen are not known to 
be scientists, and do not appear to be actuated by any special or 
personal motive. The California Academy of Sciences, therefore, 
in recognition of their generosity, orders that their names be en- 
rolled upon the records of the Society as benefactors of Science. 

And it is deemed proper that honorable mention should be 
made of Professor Asa Gray, Professor J. D. Whitney, Professor 
Watson and Professor W. H. Brewer, for their personal devotion 
to the work without pecuniary consideration. 

The Secretary was ordered to incorporate the above remarks 
in the minutes. 



Eegulab Meeting, April 5th, 1875. 
Vice-President Edwards in the chair. 
Sixty-five members present. 

Donations to the Cabinet: From Chas. D. Gibbes, bird's nests 
from San Joaquin County; from Mr. Frink, collection of grasses, 
bark and nuts from Hawaiian Islands; from Professor George 
Davidson, a collection of Japanese plants. 

Horatio Stone read a paper on the Unity of Arts. 

Amos Bowman read a paper on Coal Deposits of the Pacific 
Coast. 

Professor Brewer exhibited a map showing the distribution of 
woodlands in the United States. Li speaking of the map he 
alluded to the theory of the connection of the existence of for- 
ests with rainfall. In the investigations of the Smithsonian In- 
stitution, no instrumental evidence had been found, in any part 
of the United States, that the destruction of forests had re- 



ACADEBCY OP SCIENCES. 79 

daced the rainfall. The fact appears to be so, but has not been 
properly proven. 

Dr. (Hbbons did not agree with Professor Brewer, and 
thought there was evidence to prove that there was a connection 
between the existence or non-existence of forests and rainfall. 
In California, in regions very limited in extent, the rainfall 
yaiies greatly in a few miles, the greater amount falling in the 
vicinity of timber. 

Dr. Oibbons exhibited a branch of poplar tree on which a piece 
of misletoe had grown in a peculiar manner. It came out from 
the end of the broken branch as if it had been grafted. 



Beoulab Mebtino, April 19th, 1875. 

In the absence of the President and Vice-Presidents, John 
Hewston, Jr., was called to the Chair. 

Fifty members present. 

The following new members were elected: Alfred E. Begens- 
berger, Jas. B. Clifford, E. T Tarbox, Arthur C. Taylor, Chas. 
Frances, J. B. Stanton and F. P. Hartney. 

Messrs. 8. B. Christy and Frank Soul^ were proposed for 
membership. 

Donations to the Museum: From Professor Gustaf Eisen, 
University of TJpsala, Sweden, two specimens of Finus flexUis in 
foliage, two cones and foliage of the sub-alpine form from Mono 
Pasa, former 12,000 feet, latter lower; also Ephedra arUisyphalilica 
and Abies Paiioniana (Williamsonii) from same locality. W. G. 
Blunt donated silky poppies of an unknown plant used in stufi&ng 
birds; Joseph H. Clarke, of Cahto, Mendocino County, Califor- 
nia, presented specimens of salmon trout. From T. J. Butler, 
Arizona, specimen of curious insect captured in Agua Fria Biver, 
Arizona. 

Professor W. H. Brewer read the following: 
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On the Formation of Ice-pellets or Hail, in the Spray 
of Tosemite Fall. 

BT PB0FE8B0B W. H. BBEWSB. 

On Wednesday last, April 19th, in company with Mr. Oalen Clark (nnder 
the Commissioners, cnstodiau of Yosemite Valley), I visited the foot of the 
npper Yosemite Pall. In the winter, a great ice-<i(me forms in front of this 
fall, mostly, it is probable, an accumulation of frozen spray. It is now 
much reduced by thawing from what it was a month ago. At our Tisit, it 
extended below the fall several hundred feet, bridgiug the chasm to an 
unknown thickness. The two persons most familiar with it, respectively 
estimated its thickness that day at *' sixty to one hundred feet," and *' nearer 
two hundred feet." The outer side of this "cone*' slopes aWay from the fall; 
the inner side rises like a wall in front of the sheet, which falls mostly 
behind it with deep, thunderous sound; the water flows beneath the mass, 
and emerges from an icy arch at its foot, which arch in shape and appearance 
strongly reminds one of the ice-arch in the foot of the glacier at the source of 
the Arveiron, at Mt. Blanc. 

The stream was so high from the melting of the snow, that it dropped from 
the extreme top, not clinging to the rounded crest, as it does when the water 
is lower, but leaping out so that the actual leap is perhaps fully 1550 feet to 
the rocky bottom, and to the top of the ''ice-cone," nearly or quite 1500 feet. 
Over the ice-cone the spray is furiously driven by the powerful air-blast 
produced by the fall. 

The day was warm and clear, the time of observation between 12 u. and 
12.80 P.M., and the fall in its brightest illumination, as it faces nearly south. 
As we neared the ice-cone, certain appearances suggested to me that the spray 
which drifted over it was (in part, at least) snow. To examine this, we 
ventured on this cone farther than strict prudence dictated, and in the 
tempest, which stung our hands and faces like shot, we found the spray in 
part to be hail, or ice-pellets. The exact character of these pellets could not 
be studied in the blinding blast to which we were subjected. They appeared 
to be hard, like hail-stones, tolerably uniform in size, and I estimated them 
at about one-tenth of an inch in diameter. They accumulated quite copiously 
on our clothes, but most so towards our feet, as if they were most abundantly 
hurled along near the ice on which we stood. They also accumulated in thin 
sheets on the rocks which rose through the ice near its edge. 

The ice-cone, which had been very white during the winter, had been 
sullied by sand and dirt carried over it with the spray in the heavy storm of 
the previous week. Near its lower edge, however, were many depressions 
filled with what appeared to be new and pure snow, which we believed to be in 
reality fresh accumulations of these ice-pellets, but from their position it was 
impossible to examine them. We however pushed our way back to the rocky 
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wall beside the fall and as near the sheet as it was possible to breathe or to 
stand. If any of the pellets occurred there, I could not prove it I oonld 
not feel them, and thd water so blinded ns that nothing could be seen 
distinctly. On returning, we kept on the rocks, and noticed none of the ice- 
pellets there. I had left my thermometer behind, and had no means of 
testing the temperature of this freezing blast. 

At Leidig*s Hotel, which is one and three-eighths mile distant and about a 
thousand feet lower, my thermometer stood at about 52^ Fahr. at 6 a.m. ; 
78^0at 2.30 p.m.; 790 at 3.15. p.m.; 580 at 9 p.m., and 50O at 6 the next 
morning. I had no wet-bxdb to determine the dryness, bat that the air was 
▼eiy dry was shown by the rapidity with which our saturated clothes dried. 

When this fall was visited by the State Geological Survey in June, 1863, 
the idea was suggested that we examine the temperature of the water above 
and below the &11, to see if any actual heating of the water occurred as a 
result of its concussion after falling from so vast a height. The dryness of 
the air was then so great that I was convinced that evaporation would coun- 
terbalance or at least vitiate any results that might be theoretically based on 
the mechanical equivalent of heat, so the experiment (which would have cost 
much labor and time) was not tried. And on seeing this new phenomenon, 
the hypothesis which immediately suggested itself to me as an explanation 
was that it was due to evaporation. That the fall is fed by melting snow, 
much of which still lies near its top; that the great volume of ice-cold water 
chills the adjacent air to near 32 degrees; that the air-current thus cooled, as 
it is drawn into and along with the immense descending mass, is a very dry 
onrrent, and that its rapid sataration by this evaporation of a portion of the 
■pray is sufficiently chilling to freeze drops of water up to a certain diameter. 
Had the ice-pellets been portions of the ice-cone torn off from its edge and 
hurled outward with its spray, we would not expect such an uniformity of size 
as I observed. 

Professor John LeConte, on my describing the phenomenon to him to-day, 
has suggested another hypothesis, more plausible, perhaps, than mine. It is 
that the air carried down and cooled by the water is somewhat condensed at 
the base of the fall, and that by its expansion as it gets away from the pressure, 
■affident cold is produced to freeze the drops. 

Whatever may be the explanation, of the /act there is no mistake. 

T. J. Lowiy read the following paper: 

Hydrogrraphic Surveying:. 

BT T. J. LOWBT, U. B. COAST SUBYKT. ' 

Hydrographic surveys of bays, lakes, rivers, gulfs and the parts of oceans 
a^jaoent to coasts, are indispensable requisites to a safe navigation, and hence 
foooeasful international commerce. Being of national importance, they are 
therefore national undertakings — and the Government Ck>aBt Surveys and 

Pboo. Gal. Acad. 8oi., Vol. VI.— «. 
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navies of all oountries are engaged in determining and mapping the topography 
of the water basins and channels of the earth. 

An accorate survey of waters adjacent to land is based upon a survey of the 
adjoining lands, by means of which the figure of the coast and the positions 
of a sufficient number of conspicuous and well-defined objects near the coast 
have been ascertained. These objects are the landmarks, by observations of 
which the positions of points on the surface of the water (and hence the 
soundings) are determined. The relative positions of the landmarks are 
ascertained with a degree of accuracy proportionate to the character and 
extent of information to be given by the chart. When perfect accuracy is 
aimed at, many stations on shore (and especially on island shoals and reefs) 
are first determined usually by a trigonometrical sui-vey whose accuracy is 
tested by a base of verification. The stations in the triangulation being 
selected with reference to the ultimate ends in view (viz., the wants of the 
hydrographer and navigator), will be so chosen as to include or determine 
light-houses, headlands, and other remarkable objects — not allowing the 
triangles, however, to depart too much from the well conditioned forms. In 
making choice of stations, and thus giving shapes to the triangles, it is well 
to remember, that where all the angles are to be observed, the condition most 
favorable to the accuracy of computation— i. e., where instrumental errors 
and errors of observation will least affect the determination — is where each 
triangle is equilateral. But where two angles only are to be observed, the 
unobserved angle should be a right angle, and the observed angles equal to 
each other and never less than twenty- five or thirty degrees. Experienoe 
proves that, in well conditioned triangles, the small errors made in the 
measurement of the angles do not accumulate through each successive step 
in the operation, but on the whole tend to compensate each other. 

Whatever extent of coast may be surveyed, each series of hydrographic 
operations will be confined to comparatively limited spaces, and the whole 
will consist of numerous detailed charts correctly linked together and har- 
monized by means of the triangulation on shore; a description, therefore, of 
the modus operandi in making a hydrographic survey of a single harbor or 
short sea reach will apply equally to the system adopted in the survey of an 
extensive line of coast. 

Having made a reconnaissance of the region to be surveyed, and gathered 
a general idea of the facilities for, as well as the difficulties of doing the work, 
the next step is to locate tide gauges and tide observers. 

Judging from all information that can be gathered of the prevailing winds, 
currents, tides, shoals, and the configuration of the shore line, the hydrogra- 
pher wiU fix the number and isites of his tide gauges so as to get data for de- 
termining the figure of the surface of the water at any given instant. They 
should be more numerous the more the surface of the water at any instant 
deviates from the horizontal form. And the fewer the gauges used the greater 
the care to be exercised in deciding upon their locations. Placing a gauge 
within a bar, sand-bank or other impediment to the free action of the water, 
or within a lagoon which winds fill with water faster than it can escape, is to 
be especially guarded against. And in comparatively limited basins of water 
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M least two gauges should be established— one at that side of the basin near- 
est " whence the prevailing winds come/' and the other nearest '* whither 
they go." These gauges are not only checks on each other when the wind's 
action is an insignificant element, but where the wind drives water from one 
portion of the basin and piles it up in another, they furnish data indispen- 
sable for harmonizing soundings taken on those and calmer days. 

In such a basin, when but one gauge is used, the proper place for it, theo- 
reetically speaking, is the center of the basin. These considerations attended 
to, each gauge is firmly fixed in a well sheltered spot, so that its zero shall be 
below low-water at neap, and its top above high-water at spring-tides. By 
proper circumspection for the site of each gauge, one will generally be found 
to answer for each station, but where the observation is made from shore two 
or more may at times become necessary — the observer following the tide from 
gauge to gauge as it goes out and retreating over the same path as it comes 
in. The kinds of tide gauges are as various as the circumstances demanding 
them. The one ordinarily used is of the simplest kind, a straight vertical 
post divided into feet and tenths, numbered from the bottom upwards; this 
is found generally to serve its purpose, inasmuch as when it is too windy to 
read the gauge correctly, it is blovring too much to sound accurately. A yer- 
tioal tube with small holes at the bottom to admit the water which supports a 
float, is, however, Husceptible of closer readings under all circumstances; and 
for getting off-shore tidcR, Mitchell's gauge is admirably adapted; while as a 
self-registering gauge, Saxton's stands without a parallel and leaves nothing 
to be desired. 

The zero of each gauge should be referred by means of a spirit-leyel, or 
otherwise, to a bench mark out distinctly and durably on some permanent 
object (and the remark made in the book), so that, if displaced, it can be 
properly replaced in position. 

For the purpose of reducing the soundings, it is mainly essential that the 
tide-gauge and sounding-boat watches be together; but where the laws of the 
tides of the locality are also desired, it is best to keep either lunar or mean 
solar time. A series of observations of the tides on these gauges, made simul* 
taneously with the soundings, furnish data for reducing each sounding to the 
rsferenoe plane— the mean of the lowest low waters. This plane is also given 
by these tidal observations. The frequency of the necessary readings of the 
gauge Taries from every half-hour to every fiye minutes, according to the 
rapidity of the rise and fall of the tide. 

And now, if there be not on the shore permanent well defined objects that 
will serve as signals— such as spires, towers, fiagstaffs, light-houses, or tall 
■lender trees, fixed by triangnlation— then the hydrographer erects the neces- 
sary signals; usually tripods boarded up, and painted white if projected on 
dark back-gronnd from the sounding-boat, or red (or black) if against the 
■ky or a sandy back-ground. 

The tide-gauges and signals being erected, the next step is to determine 
carefully with a theodolite the relatiye position of these signals, and plot 
tham by the computed sides of the triangles of which they are the vertices. 
It is, however, not imperative that the actual sizes of the triangles be at first 
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known; but the triangles can be computed and plotted from any assumed 
base, since the ** relatiye positions of the signals " is the essential desideratum. 

Hydrographic surveys all have for their main object the tracing, deter*- 
mining, and plotting, on a suitable scale, the contour lines of navigable 
channels and water-basins. Contouring represents the inequalities of the 
earth's surface by determining the relative heights of any number of points 
above or below a line equidistant at every point from the earth's center. This 
line is what is understood by the term '* a level-line," and is that which is 
assumed by the surface of the water when at rest. In mapping the contours 
of parts of the earth not covered with water, after the principal contqur lines 
are drawn on the topographical sheet, intermediate lines may, with the ground 
before the eye, be sketched in; but such interpolations are obviously impos- 
sible when tracing the contour lines of a basin filled with water, as in hydro* 
graphy, where a series of points in the curves of equal depths are brought 
out only by lines of levels made with the sounding-line. Now, since these 
lines of equal depths are analogous to contour lines on land — ^being contour- 
lines of the bottom of the water-basin, drawn through those points where the 
reduced soundings are equal — the same rule hence obtains in hydrography as 
in topography for the directions of the lines of levels for developing them — 
viz., perpendicular and parallel to the strike or dip of the bottom, i. e., one 
system of sounding-lines coincident with, and another at right angles to the 
lines of the steepest declivity of the bottom. The lines run in the general 
directions of the curves of equal depths, or horizontal curves, are the main 
lines in developing the contours of the bottom; yet the auxiliary lines which 
should be run perpendicular to these not only check these depths, but also 
furnish additional data for drawing these curves of equal depths. At a cross- 
ing of these lines the di£ference of the soundings should not be more than 
three per cent., and the limit of error must not exceed five per cent, of the 
depth. 

To form some idea of the general configuration of the bottom of a body of 
water, we must call in every available aid; as, the topography and geology of 
the adjacent coast, the effects of currents, tides, and prevailing winds, and, 
most of all, the revelations of our lead-line, which assist us in judging of the 
topography of the parts yet unsounded, and hence better fix upon the direc- 
tions of the lines to be run. The force and directions of winds and currents 
and qualities of the vessel must of course be considered in laying out direc- 
tions of sounding-lines. And the greater discretion exercised in giving direc- 
tions to these lines the fewer in number will it require to bring out the bottom's 
varied features in the length and breadth of their modulation. The number 
of lines required depends upon the extent of the information to be furnished 
by the chart. 

If for purposes of general navigation, the soundings on the map will be 
sufficiently numerous when the horizontal curves (viz., fathom and half 
fathom, up to three fathoms, and inside of that, feet curves) can be drawn 
without doubt as to their directions in any case. As to the frequency of the 
casts, where the bottom is very irregular, are wanted not oasts at studiedly 
regular intervals, but every possible sounding. 
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Whether it is the demands of the nayigator or the marine engineer that are 
being satisfied, along with these contour lines of the bottom are required the 
materials of which the bottom consists, the level, rise and fall of the water, 
the directions and speeds of its currents, and at times, the temperatures and 
specific gravities of the water. The accuracy of the methods and instruments 
for executing these surveys also varies with the amount of detailed inform- 
ation required. If the survey be made for the erection of a breakwater, in- 
stead of purposes of general navigation, then are desired nicer instruments 
for observations, more well-determined signals, more cast positions deter- 
mined, more soundings on a line and more lines of soundings, more specimens 
of bottom and more current observations. In every case, however, the whole 
ground should be gone over thoroughly to bring out the general features of 
the bottom and detect each sudden irregularity of depth, which should be 
traced through its every line of approach, and if it proves to be an isolated 
knoll or ridge, it may be ''rayed ofif " by planting one or more temporary' 
buoys on it, and to and from them running radii in different directions. 
However, as these radial lines are often insufficient to bring out its every 
feature, others may be run at right angles to them. Yet for general purposes 
of navigation the general features and extent of a reef and the shoalest oast on 
it are found amply sufficient. As each sounding is taken, the surveyor notes 
its depth and also the time which fixes its position with reference to other 
points on the line determined by either sextant, theodolite or compass angles 
on known fixed points. 

The degree of precision with which the positions of the sounding-boat are 
fixed determines the accuracy, and hence usefulness, of a hydrographic sur- 
vey. To fix the position of the sounding-boat, under every variety of circum- 
stances, is, therefore, the all-important problem in practical hydrography, 
and the method most universally relied upon by the hydrographer for deter- 
mining his boat's position, is that by the three-point problem. 

This problem is wide in its application, accurate in its determinations, aud 
most simple in its graphic solutions. The simultaneous observation of the 
two angles subtended by three signals fix the place of observation under 
every possible contingency—except when it is on the circle passing through 
these three signals— i. e., when the three circles of position are coincident. 
The accuracy of the determination of positions by this problem depends 
mainly upon the relative positions of the signals and the observer, and the 
size of the observed angles — being the very best where the signals are equi- 
distant from the observer, and subtending angles of 120 degrees. The three 
«gnAl« in a straight line, is a favorite location with many hydrographers, as it 
offers but one case of indetermination, and that very easily avoided, of being 
on the straight line passing through them. But in general a most desirable 
location is where the circle through the three signals is convex towards the 
observer, and the middle one is the nearest of the signals, for then " a revol- 
Tsr " is impossible. Other thiugii being equal, it is better to *' angle on " the 
more distant objects which subtend good-sized angles — say from 45 to 135 
da^rees— ^or not only is the parallax of the sextant then less, but an error 
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made in getting an exact coincidence of the images of the signals is then less 
felt by the angles than if the signals were near or the angles very aoate. 

And besides what is thus told by the relative positions of the signals, the 
hydrographer should be able to read the tale which the size of the observed 
angles tell of a position's fixedness. If the sum of the observed angles equals 
180 degrees or more, then the observer is sure he is not on the circle of 
indetermination. But if this sum is less than 180 degrees, and equal, or 
nearly so, to the supplement of the angle subtended at the middle signal 
by the other two, then the position is not determined. By having these 
supplements written about the signals, between the proper lines, on the field- 
»heet, we can by a mental summing of the observed angles tell (without 
plotting) whether we are too near the circle to get a good determination; and 
may thus catch other angles that better fix our position. 

The three-point problem finds in the three-arm circular protractor an acou- 
rate, simple and most expeditious graphic solution, which is most extensively 
used in plotting positions of the sounding-boat. In practice the observed 
angles are set oflF on the proper lines of the protractor, and itie fiducial edges 
of its arms caused to traverse the three points representing the signals 
observed upon, and the center dotted, and the position is plotted. If breakers 
denoting danger be observed at a time when it is impossible to anchor over 
them, or even approach them to fix a buoy to mark their locality, their position 
may be marked quite accurately by pulling around them and getting cross 
ranges (or cross magnetic bearings; of prominent objects on shore, so dis- 
posed as to guide the observer to the spot in more favorable weather, when a 
perfect calm may leave no trace whereby the danger can be recognized. 

Henry Edwards submitted the following: 

Pacific Coast Lepicloptera, No. 11.— List of the Spfaingridse 
of California and Adjacent Districts, \%^th Descrip- 
tions of New Species. 

BT HEMBT EDWABDS. 

As the value of local lists is fully recognized by entomologists, I propose, 
in the present paper, to furnish a complete catalogue of the species of this 
interesting group of Lepidoptera, as far as known to me to inhabit the Pacific 
Coast, and to offer descriptions of what appear to me to be forms as yet un- 
recognized by science. The number of species, compared with those of the 
Eastern States, is but small, but extended exploration of our little known 
mountains and valleys may furnish us with others, while it is more than 
probable that many of those from Northern Mexico may yet be found within 
our borders; and, acting upon this belief, I have introduced the description 
of an exquisite species from the region of the Sierra Madre, which may some 
day have to be included in our lists'. I have followed the arrangement pro- 
posed by Messrs. Grote and Bobinson in their catalogue of Lepidoptera, 
XNo. 1, Am. Entom. Soc.,' 1868,) and have invariably adopted the generic 
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terms of those aathors. The notices of the habits and localities of the spe- 
cies are from my own obserration, and for them I am personally responsible. 

Tribe MACROGLOSSINI. 

Arctonoius lucidiu. Bdy. 

Head, palpi, antennae, thorax, and abdomen, yellowish olive. Thorax, 
with the tegulffi a little darker, and edged narrowly with white. Abdomen, 
with small anal tnft. Anterior wings, yellowish olive, with a darker median 
band, not reaching the interior margin, and surrounded by an oblique rich 
pnrple border along the interior margin, and obsolete before reaching the 
coeta. This border has a rather brilliant metallic reflection. Beyond the 
middle is a notched shade of olive, resting on the costa, a small linear patch 
near the apex, and a lunate streak near the interior angle, of the same color. 
Fringe of the exterior margin, yellowish, with the edges brown; that of the 
internal margin, purplish, concolorous with the oblique band. Posterior 
wings, reddish fawn color at the base, with a rich claret-red submarginal band, 
narrowing inwardly, and lost in the brown hairs of the anal angle. Margin, 
broadly reddish fawn color, the same shade as the base of the wings. Under 
side, grayish olive, with a ferruginous patch on disc of the anterior wings. 
Fringes, deep fawn color. Middle tibiie, with four black, shining, palmated 
spines, recalling somewhat the structure of the fore tarsi of Gryllotalpa, 
Hind pair, with two spines, fawn color, clothed with hair. 

Expanse of wings, 2.00 inch. 

Length of body, 1.00 iuch. 

Coll. Dr. Behr, Sacramento. H. E., Oregon. 

I.have taken the liberty to redescribe this very rare Sphinx, as Dr. Boisdu- 
vbI's description is both brief and vague, and as I have had the good fortune, 
recently, to examine six specimens of this little known insect, which were 
forwarded to me from the Dalles, Oregon, for the most part in excellent con- 
dition. At present, this is certainly one of the rarest species known to Amer- 
ican entomologists. I have followed Mr. Grote in placing this genus in the 
present group, though not without misgivings, as its general structure, par- 
ticularly the form of its antennad, its long body clothing, and its extremely 
short tongue, seem, as Clemens observes, to point out its proximity to the 
Botnbycidas, It has been placed by this author, and by Walker, at the ex- 
treme end of the Sphingidce. 

Hemaris Thetis, Bdv. 

Through the kindness of my friend, Mr. Grote, I have recently had the op- 
portunity of examining Boisduval's type specimens of this species, the for- 
mer gentleman's admirable description (Trans. Am. Ent. Soo., Vol. 1, 1868) 
rendering further notice of it unnecessary. I should, however, observe, that 
in fresh specimens there is always present on the hind tibisB a bunch of long, 
pale yellow hairs, which are not visible in the somewhat worn and faded type 
specimens. The presence of the reddish apical spot in the anterior wings is, 
I think, by no means a safe character, as in any one of my sp^imens it*iB 
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quite apparoDt, while in two others it is entirely absent. This species may, 
howeyer, be always known by the thon^c and abdominal clothing, which is 
inyariably dull olivaceous, with a brownish tinge, and is extended without 
any break to the yellow pre-anal segments. H. Thetis is fonnd in the yalleys 
of California, chiefly in the neighborhood of the Coast Range, and may be 
sought for, in May and June, in Napa, Sonoma, and Marin Counties. It is 
espedally attached to the flowers of various species of Lupinus. 
Coll. H. E., (exactly agreeing with Boisduval's type) Dr. Behr, et al. 

Htmaris nibenSf n. sp. ( ?) Hy. Edw. 

Under this name, if a true species, I wish to recognize two specimens, in 
my collection, in which the apical red mark is very distinct above and below, 
the oblique scale patch at the base of the primaries reddish, and the oosta 
and margins of the \(ing8 on the lower side also with a decided reddish hue. 
In H. ThetiSy the two pre-anal segments alone are yellowish, but in the two 
specimens referred to above, the yellow is carried on to the third segment, 
dorsally and beneath, but is interrupted on the sides by a black band. This 
appears to me to be a strong character, as in my examples of TKeiis the yel^ 
low shade is distinctly conflned to the two pre-anal segments. Slightly 
smaller than Thetis, The tuft of yellow hairs on the hind tibias is present in 
this species. 

Oregon, Lord Walsingham. Lake Tahoe, Cal., Mrs. Hy. Edwards. ColL 
H.E. 

Hemaris cynoglossum, n. sp. Hy. Edw. 

Size of H. Thetis. Head above, pale yellowish olive; eyes, margined behind 
with white scales. Palpi, pale yellowish, with the terminal joint tipped with 
black. Thorax above, bright greenish olive, without the brown tint observable 
in Thetis. Basal segments of abdomen, rich velvety black. Two pre-anal 
segments, pale yellowish, with a darker median shade. The under side of 
abdomen, including the anal tuft, is wholly black, except the edges of the 
pre-anal segments, which are pale lemon yellow. The thorax is less covered 
beneath with yellowish hairs than in Thetis, and the pale scales are hardly 
visible at the base of the wings, while the tufts of yellow hairs on the tibi», 
BO eminently characteristic of Thetis, are here wholly wanting. The wings 
above and below are similar to the allied species, but are decidedly more 
opalescent, giving out a most beautiful bluish reflection. Antennas, blue 
black. The fore wings are a little sharper at the apex than those of Thetis, 

Two cf , two .p. Coll. Hy. Edw., taken by myself on flowers of Cynoghssum 
gmnde, Dougl.; Napa County; Big Trees, Calaveras County, Cal.; Yanoouver 
Island. 

The species of the genus Hemaris are very closely allied, and can be 
separated only by characters which in other genera would hardly be deemed 
BufEident to inc^cate a difference of species. I think, however, that the 
absence of colored hairs on the basal segments of the abdomen, and of the 
pencils of yellow hairs on the hind tibia, will serve as good grounds for 
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separating this form from its allies. The differences between them are very 
apparent in a series of each. 

Hemaris palpalis, Grote. 

Taken at Gilroy, Santa Clara Coanty, by the late G. E. Crotch. Its chief 
difference from Thetis seems to be in the darker shade of the labial palpi. 

It is somewhat remarkable that no species of Mr. Grote 's genns Hcemorrhagia 
has yet been discovered on the Pacific Coast, more especially as in the Atlantic 
States the species are more numerous than those of Heinaris. 

JEllopos tarUalus. Habner. 

This fine insect is not rare in the neighborhood of Mazatlan and other 
portions of Northern Mexico, and I have seen a specimen taken at Cape St. 
Lucas, Lower California. It may, therefore, yet be found within our limits. 

Euproaerpinfis Pfuieton, G. & B. 

^Macroglossa Erato, Bois. 

This exquisite little species, so rare at present in collections, appears to be 
found only in the vicinity of Los Angeles, two specimens in the collection of 
Dr. Behr and the original types in that of Dr. Boisduval having been obtained 
from that locality. It is said to be an early insect, and probably disappears 
with the flowers of the spring. 

Proserpimts Clarkia^. Bois. 

Aa the delicate green tint of this beautiful insect fades very quickly, I 
■abjoin the following description from a very fresh specimen, taken during 
the past summer, in which the original color is at present admirably preserved. 
It will be seen that both Clemens' and Boisduval's descriptions give a wrong 
idea of the color of the insect. 

Head, greenish olive above, whitish beneath; labial palpi, whitish, with 
green tinge. Eyes and tongue, brownish black. Antennad, black above, 
reddish beneath; terminal spinule, white, with the extreme hook yellowish 
brown. Thorax above, greenish olive, whiter at the sides and beneath. 
Abdomen, greenish oUve with a white tinge, except the three anal and the 
fifth segments, which are dark olive green, the anal segment being marked in 
the center with a paler streak. Beneath, the abdomen is greenish olive, with 
the segments edged posteriorly with white. Anterior wings, rich gi-eenish 
olive, the color of P. jEnothercKf paler at their base, except towards the costa, 
where there is a darker shade. **The median space is rich greenish olive, 
narrowing to the internal margin, and enclosing a black discal streak." 
Behind this band, and resting on the internal margin, is a pinkish shade, not 
visible in old specimens, and beyond this is a rich olivaceous band, spreading 
to and widening out upon the costa, the outer edge being somewhat notched. 
Fringe of the anterior wings, olive green, tipped with black Posterior wings, 
fari^t orange yellow, with a broad and moderately regular black marginal 
band. Fringes, yellowish white. Under side of wings, wholly olivaceous green, 
darkest at the base. Across the disc of the posteriors is a slightly waved 
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whitish band. The discal streak of the anteriors is scarcely visible. Feet 
and legs, whitish green. 

Not rare in the northern portion of California and southern Oregon. A 
number of specimens were taken by Lord Walsingham, near Fort Klamath, 
and it occurs not unfrequently, in May and June, throughout the Coast Range 
and the Sierra Nevada. It appears to delight in the flowers of the various 
species of Oiiia, Dr. Boisduval says that bis specimen was raised from the 
caterpillar by the late Mr. Lorquin. It is a matter of regret that we possess 
no record of its earlier stages. 

This is undoubtedly the species referred to by Mr. Grote in Bull. Buffalo N. 
H. Soc, 1874, as Lepisesia Victories, the description having been evidently 
drawn up firom a somewhat faded specimen. 

Proserpinus Terlooii, n. sp. Hy. Edwards. 

Head and palpi, yellowish olive. Eyes, black. Antennie, dark oUve; 
pectinations, brown; hooked tip, white. Thorax and abdomen, yellowish 
olive, the former with some darker shading in front. Anterior winss, yellow 
olive, greener towards their outer margins, with a median band of olive green, 
widest on the costa, and a triangular patch, a little palei than the band, resting 
on the costa near the apex. Fringe, mottled with brown. Posterior wings, 
dull claret red, paler along the costa, and shading into deep rich brown on 
the posterior margin. 

Under side. Anterior wings, yellow olive, with a wide central shade of 
dull red, reaching from the base to within three lines of the margin, but not 
touching the costa. Posterior wings, yellow olive, with indistinct waved me- 
dian band of a little darker color. 

Expanse of wings, 1.65 inch. 

Length of body, 0.70 inch. 

Two (^ Coll. Dr. Behr, taken near Mazatlan, Mexico, by the late Baron 
Terloo, to whom, at Dr. Behr's request, I dedicate this interesting species. 

Tribe CH^ROCAMPINI. 

Chcerocampa procne. Clemens. 

I can learn nothing whatever of this insect, and think some error must have 
occurred as to its locality. Is it known that the type specimen is in existence, 
and, if so, where? 

DeUephUa chamcmierii, Harris. 

This species, which I am disposed to regard as different from Galii of 
Europe, is not uncommon in Vancouver Island, and has been occasionally 
taken in Oregon and Northern California. It would satisfy many entomolo* 
gists if a long series of this insect could be raised from the caterpillar, through 
a succession of years, as by these means alone can we arrive at a certain con- 
clusion as to its value as a species. It seems to me to be a much heavier and 
more clumsy-looking insect than G<Uii, and its general color is considerably 
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darker. But it appears somewhat absurd to claim for this the rank of a 
species, and deny the same position to its congener, which follows, as between 
Daucua and Livomica more really serious differences exist than between 
Chanuenerii And Oalii. 

DeiiephUa Daucus. Cramer. 

This is perhaps the most common of all the SphingidcB of the Pacific Coast, 
bdng found from May to August in almost every garden, hovering about 
flowers, especially those of Verbena, The caterpillar, though well known, 
has never, to my belief, been described or figured. It feeds on various species 
of Rumex, EpUobium and Polygonum. The additional white stripes upon the 
thorax certainly give this a wide separation from Livornica of Europe, while 
there is considerable difference in the shape of the median oblique band of 
the anterior wings. In a specimen of Livomica from Italy, and also in one 
from the White Nile (both in my collection), this line is broader than in the 
American specimens, and, as it reaches the internal margin, spreads inwardly 
further towards the base of the wing. The costal markings also are more 
decided in the European and African specimens, and the marginal band of 
the posterior wings is certainly much narrower. 

PhUampelus Linnei. G. & R. 

A fine specimen of this very handsome species exists in Dr. Behr's collection. 
It was taken by the late Baron Terloo in the northern part of Sonora, Mexico, 
at the base of the Sierra Madre. 

PhUampelus Achemon, Harris. 

Very common, in some seasons, in the valleys of Napa and Sonoma Coun- 
ties, where the caterpillar is exceedingly injurions to the vines. In the sum- 
mer of 1874, at St. Helena, Napa County, over ten bushels of caterpillars 
were gathered from one vineyard, only four acres in extent, in the course of 
two days. I can perceive no difierence whatever between the California spec- 
imens and those from the Eastern States. 

Tribe SMERINTHINI. 

Smerinthus ophthalmicus. Bdv. 

Formerly rather common in the vicinity of San Francisco, but owing to the 
drainage of large districts, and the consequent destruction of the willows on 
which the caterpillars fed, it has become quite a rare species. In the foot- 
hills of the Sierras and the Coast Bange, as well as in Oregon and Vancouver 
Island, it is occasionally met with, and a strongly marked variety is also 
fouid« which I have called 

Smerknthus paUidulus, var. Hy. Edw. 

It diflbrs from the tyi^oal form by its much paler color, as well as by the 
almost obsolete ma rkin gs of the upper wings. The general color of these is a 
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pale fawn drab, with the waved band indiBtlnot. The thorax is also maoh 
paler, and the median patch of this portion maoh narrower and leas defined. 
Mr. Strecker's figure of the ^ in Lepid. Bhop. et Heter. refers to this 
variety. 

SnieHnthus modestits. Harris. 

Another very remarkable instance of departure from the specific type is 
found in our examples oT this species, all of which are very large in size, the 
smallest I have seen being upwards of five inches in the expanse of wing, the 
specimens from the Atlantic States rarely measuring as much as four inohee. 
There is also a remarkable difference in color, the western specimens being 
much paler, the basal space within the median band being, for the most part, 
of a delicate silver gray, which color is also extended to the thorax and abdo- 
men. The white discal streak is also more strongly defined, and the sufiPused 
reddish patch of the lower wings usaally much larger. Knowing nothing of 
the caterpillar, I am unable to say if any difference exists between it and its 
eastern relative, but it is possible that in this instance we have to deal with a 
new species. I prefer, however, at present to regard it only as a variety, sug- 
gesting for it the name of 

SttierirUhus occidenkUiSf var. Hy. Edw. 

Fort Yuma, Ariz. San Diego. Sacramento, Cal. Carson City, Nevada. 
Dalles, Oregon. 
Coll. H. E. 

Tribe SPHINGINI. 

MacrosUa Carolina, Clem. 

As far as I am able to discover, this species was unknown in California 
until the introduction of tobacco planting, a few years ago. It is now very 
common in some portions of the State, particularly in the San Joaquin and 
Santa Clara valleys, and promises to be as great a pest to the growers of 
tobacco as it has proved in other parts of the continent. 

MacrosUa cdeus, Hbn. 

Bather rare at present, though it has been taken near San Diego, and in 
Mendocino and Napa counties. The caterpillar feeds upon the potato, and it 
is probable that, like the preceding species, this may be an introduction from 
the Atlantic coast. 

MacrosUa ciiigulata. Fab. 

I have seen only two Pacific coast specimens of this insect, one from Ban 
Diego, the other from Santa Barbara. It is very abundant in the Hawaiian 
Islands, where the caterpillar feeds on the sweet potato {Batatas edulis). 
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Sphinx oreodaphne, Hy. £dw. (Proo. Gal. Acad. Soi., July, 1873.) 

My friend Mr. H. Streoker, of Reading, Pa., has snggested to me that this 
may be only a small fonn of Sph, chersis, Hbn., and certainly there is a great 
leaemblance, excepting in point of size, the largest specimen of Oreodaphne 
I hare seen measuring only S% inches in expanse, the smallest 2% inches, 
while the ayermge size of Chersis is 4^ inches. The markings, also, even in 
the moat perfect specimens, are mnch less prononnced than those of Chersis, 
and the general color of the insect is mnch paler. If, however, Mr. Strecker's 
conjecture be correct, the synonymy will have to be 
Sphinx chersis, Hbn. 

Var. Oreodaphne, Hy. Edw. 
Sphinx perekgans. Hy. Edw. (Proc. Cal. Acad. Sci., July, 1873.) 

I am inclined to think that this and the following species are only two of 
others which will yet be found in California, having an affinity with Sp, 
^rdius and Sp. eremitys of the Atlantic States. The only specimen of this 
species was taken by the late G. B. Crotch, at Gilroy, Santa Clara county, 
and is in my collection. 

Sphinx Vancouver ensis. Hy. Edw. (Proc. Cal. Acad. Sci., July, 1873.) 
Since describing this species, I have had the good fortune to procure two 
other specimens, one from Portland, Oregon, and the other from the Big Trees 
of Calaveras county. They are so strongly marked as to put to flight any 
doubts I may have entertained as to the genuineness of the species. 

Hyhicus Sequoice. Bdv. 

I am only acquainted with one specimen of this very rare species, taken by 
myself in Bear Valley, Placer county, and noticed in Proc. Cal. Acad. Sci., 
July, 1873. 

Hyloicus Strobi, Bdv. 

Dr. Boisduval is himself in doubt as to the locality of this species, and 
without a careful examination of the type it is difficult to say whether it be 
Califomian or not. 

LIST OF SPECIES NOTICED IN THIS PAPBB. 

ArcUmoius lucidus, Bdv California, Oregon. 

Hemaris Thetis, Bdv California. 

Bemaris rvbens, Hy. Edw. n. sp California, Oregon. 

Hemaris cynoglossum, Hy. Edw. n. sp California, Vancouver Island. 

Hemaris paipalis, Grote California. 

jEUopos tantalus, Hubn Mazatlan, Mex. 

Euproserpinus Phaeton, G. & B Los Angeles, Cal. 

Froserpinus Clarkioe, Bdv California, Oregon, Vancouver Island. 



94 PROCEEDINGS OF THE CALIFORNIA 

Proserpinus Terlooii, Hy. Edw. n. sp Mazatlan, Mex. 

Choerocampa procne, Clem Loc. dnb. 

Deilephila chanmneriit Harris California, Oregon, Yanooayer Island. 

DeilephUa daucus, Cram Arizona, California, Nevada, Oregon, V. I. 

PhUampelus lAnneif G. & B Mazatian, Mex. 

Philampdus Achemon, Harris California, Oregon. 

Smerinthus ophthalmicus, Bdy California, Oregon, Yancoayer Island. 

SmerirUhus ophthalmicus, n. yar. pcUlidulus, Hy. Edw California. 

Smerinthus occidentalism n. sp. (?), Hy. Edw. . Cal., Nevada, Oregon, Arizona. 

Macrosila Carolina, Clem California generally. 

Macrosila celeus, Hbn California. 

Macrosila cingulata, Fab San Diego and Santa Barbara, Cal. 

Sphijix oreodaphne, Hy. Edw California, Oregon. 

Sphinx perdegans, Hy. Edw Gilroy, Cal. 

Sphinx Vancouverensis, Hy. Edw California, Oregon, Vancouver Island. 

Hyloicus Sequouje, Bdy ,,. . . Sierra Nevada, Cal. 

Hyloicus Sirobi, Bdv Loc, dub. 

Col. Geo. E. Gray oflfered the following resolutions, which 
were adopted: 

'Whbbbas, The California Academy of Sciences has learned of the resigna- 
tion of Professor Daniel C. Oilman of the Presidency of the University of 
California, and of his contemplated removal to Maryland; and 

Whxbeas, The important services rendered by Professor Oilman, to the 
University and the cause of higher education, in California, are known and 
appreciated by this Academy. Therefore, be it 

Resolved, That the California Academy of Sciences expresses to Professor 
Oilman its appreciation and approval of the work he has here accomplished, 
its confidence in his ability, and its testimony to the energy and devotion 
which he has exhibited in the performance of his duties as President of the 
University of California; that we thank him for the services he has ren- 
dered to the cause of higher education, here and elsewhere; that we regard 
his removal, so far as it affects this community, with regret, tempered by the 
conviction that in the new field of labor upon which he is about to enter, his 
varied acquirements, combined with many fortunate personal qualities, will 
prove fruitful in benefits to the entire country; that he will carry with him our 
respect as a fellow-worker, and our esteem as a fellow-member and a man. 

Resolved, That the Secretary is hereby instructed to transmit a oopy of the 
foregoing to Professor Oilman, and to the Trustees of the Johns Hopldns Uni- 
versity at Baltimore. 



ACADEMY OF SCIENCES. 95 



Regular MEETiNa, May 2, 1875. 



President and Vice-Presidents being absent, Dr. H. W. Hark- 
ness was called to the Chair. 

Sixty-two members present. 

Charles Wolcott Brooks read the following paper: 

Orlfirin and Exclusive Development of the Chinese Race 
—Inquiry into the Evidence of their American Origin, 
suggesting a great Antiquity of the Human Races on 
the American Continent. 

BT CHABLVS WOLOOTT BBOOS8. 

In Bearohing for the origin of any race, the careful student is led to the 
barrier of pre-historic ages, where, amid the scanty remnants of remote an- 
tiquity, he seeks the missing links of a chain whose farther end has passed 
from the vision of general observers. 

All ethnologists must recognize the importance of reviewing the early stages 
of religious belief current among any people, and laws governing its develop- 
ment, in any systematic study of their earliest origin. 

Every act of man and every change in nature is self-recording, and although 
it may require the wisdom of a God to read the record, it yet exists, capable 
of being deciphered, and contributing to history. 

With the advance of scientific knowledge, the human line of division be- 
tween so-called historic and pre-historic ages is gradually receding. Science 
sad historical criticism are opening many fields long hid in myth and oon- 
Jeotnre. Much now classed as ancient mythology is but the lingering rem- 
nants of very ancient history, preserved and distorted by tradition. Most 
ancient nations in their written histories, have aimed as far as possible to 
ignore all antecedent civilieations, claiming for their own deified ancestry the 
origin of all men. Barbaric conquerors, filled with the spirit of battle, were 
maAj deified as gods, their descendants accepted as demi-gods were founders 
of reigning dynasties, and naturally sought protection by surrounding their 
origin with the supernatural. Transformations are frequent in the mythology 
of all nations, for religion, in whatever stage of its development, ^ver remains 
a grand, progressive, moral science. Many ancient forms of pagan worship 
glided silently into even Christian rites, when martyrs canonized as saints, 
noiselessly replaced the divinities of former systems. 

As most early gods were ancient heroes deified, their worship was a nat- 
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ural manifestation of a low order of patriotism, which selfishly detested all 
nations but one chosen people. Each nation seems to have created its own 
god in the image of its highest ideal. Early ideas of (rod have been snooeas- 
iyely adjusted to the intellectual capacity of each progressive age, whose high- 
est ideal has ever been the natural limit to its powers of mental or Bpizitual 
conception, possible under existing conditions of development. 

Modem science and its oiyilizing arts have refined our personal conoepiions 
and raised our ideal, by extending our limits of comprehension. Our own 
conceptions of the Great Architect, the Intelligent Mind of the Uniyerse, as 
they exist to-day, are as much nobler than those of the ancients, as the mag- 
nificent enginery of this nineteeenth century excels the rude implements of 
early ages. 

Notwithstanding this tendency to ignore antecedent civilizations, the most 
ancient peoples of antiquity, at the period of their very earliest records, show 
plainly that civilized life existed before their time. 

In speaking of civilization at early periods, it is evident we cannot mean 
that of the printing press, telegraph and steam, as known in the nineteenth 
century, for no record of any such exists, but reference is made to a high 
state of early culture among cities of solid structure, with foreign commerce 
and mechanic ai'ts, in contradistinction to barbaric, nomadic, or pastoral 
conditions. 

Great maritime empires existed in very remote periods; and both Alantio 
and Pacific Oceans were crossed, and races and civilization widely extended 
in ages still called pre-historic. Whether we study the historical records of 
Arabian, Phoenician, Chaldean, Assyrian, Egyptian, Persian, Central Asian, 
Malay, Chinese, Japanese, Central American or Peruvian nations, we are 
amazed at the antiquity to which they lead us. Many oriental records now 
in process of translation, throw much light on the early movements of races. 
Asia in the far East was long considered the land of enchantment — a name 
given by superstition to early science. Astronomy was cultivated in Persia 
B. 0. 3209; in India, B. C. 3101; in China, B. C. 2952; and in Egypt, B. C. 
2800. Truly, wise men came from far east of Greece and Rome. 

In Egypt, India, China, America and South Pacific Islands, evidences of a 
primitive civilization are found, which, in some instances, must have run its 
course long anterior to the age of Homer. Unmistakable traces of a primeval 
and ante-historic culture of the human race in America exist to mark the 
lapse of many ages of civilized existence. A knowledge of the western shores 
of the American continent has long existence in both China and Japan. That 
a restricted communication has existed by sea across the Pacific does not 
admit of question. When treating of the origin of the Japanese races several 
historical instances of their early trans-Pacific voyages will be desciibed and 
discussed. 

In comparatively modem times, enthusiastic specialists, versed in Hebrew 
traditions, have sought to locate the primeval source of all knowledge and 
culture upon the high table lands of Asia, where they pictured the radiant 
morning of civilization as immediately succeeding the completion of a ore- 
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ated world, perfected in all its parts, including man, the most complex being 
and climax of creation. 

In a search after the origin of any race, we are first led to define a belief 
in the origin of man. I accept the hypothesis of oniversal CTolntion by a 
slow process of cosmic development, from matter which inclndes within itself 
the elements of all atmospheric, mineral, vegetable and animal existence, but 
latent nntil its energies are quickened by that progressive life-principle which 
ceaselessly radiates from the Great Intelligent Mind of the Universe, and is 
everywhere essential to awaken development. 

This hypothesis, clearly within the scope of hnman thought, is able to 
stand the test of humau reason, and now seems tangibly demonstrated, espe- 
cially in the connected chain of fossils recently discovered and arranged by 
Professor Marsh, which visibly illustrate, by an incontrovertible record of 
natural history, the evolution of the eques or horse family, anchitherium, 
hipparioD, etc. 

All material things appear connected together by gradational forms, from 
the superior mental culture of man, the highest animal, to the protozoan or 
lowest speck of gelatiuous matter in which life manifests itself to human per- 
ception, onward through untold ages of mineral existence and cosmic condi- 
tions, ever in exact keeping with its pace of progress. All things that develop 
have Ufe. Earth has labored to fit itself for the abode of man, and its labors 
are progressing successfully. Man came by regular stages of gradation from 
the monad, and his mental development keeps pace with and is restraint by 
physical surroundings. Immutable natural laws, universally and eternally in 
force, do not admit of any sudden, special creation of man, nor do they indi- 
cate that all forms of animal life could have been created at the same time. 
What has once occurred will, under similar conditions, occur elsewhere. 

Man is the result of all inferior types, whose capabilities are within him- 
self, making him a compendium of all created things. Fossil remains, 
found in different formations, are plainly revealing the stages of progressive 
transformation, each successive one having all the attributes of its predeces- 
sor, with more added. Crustaceous animals are succeeded by fishes, running 
into the saurian, thence into birds, next marsupials, followed by the mam- 
malial, up to man. Animal development has unfolded, and is continually 
improving as the physical conditions of the globe are improved and refined, 
and higher conditions rendered possible. 

Mind is an attribute of matter, each being instrumental and necessary to 
develop the other. Goethe says: *'Mind cannot exist without matter, nor 
active matter without mind." 

The man of cultivated mind has reached more than a mere physical being, 
having developed within himself a portion of that superior 'intelligence, the 
germ of which ho inherits from the Mind of the Universe. The human 
mind is unmistakably progressive, and progression is an eternal principle. 
Hence, mind, the highest refinement of matter in man, is eternal. Our 
greatest revelation from the Infinite is in His works, where nature matures a 
supply for every want she creates. The power to conceive of immortality 

Paoo. Oal. Acad. Boi., Yol. YI.— 7. 
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therefore implies ability to attain it. This glorious trath is instinotiTely felt 
and recognized by every branch of the human race. 

The origin of man has been gradually, yet hastily, traced as the result of 
a constantly progressive life-principle, awakening development in matter, snc- 
cesHively evolving from cosmic conditions, minerals, plants, and all the lower 
forms of animal life, up to its climax, intelligent humanity. In man is to be 
found the highest physical ultimate of matter, endowed with that further re- 
finement, a moral and progressive spirit, capable of ultimately unfolding his 
full physical and mental capacities. In human evolution, we can but outline 
the origin of existing physical forms, which periodically change with con- 
stantly modifying conditions. The immortal quickening principle which we 
inherit, can only be traced to the Infinite. 

The animating principle of all existences, appears like a purer and more 
highly refined essence or form of electric force; equally manifest in mental 
and physical development, and exactly adjusted in all its different degrees to 
successive stages of progressive refinement. Natural law is universal. In 
the material process of electrotyping, man follows Nature's own method of 
building up metallic forms. The progressive life-principle of the human 
mind, in common with endless varieties of electric phenomena, manifests 
universal consistency in the positive and negative phases of a subtle activity. 
Some correlation with a Central Intelligence seems reasonably indicated, 
whence these mutually radiate as developing powers; alike in kind, varying 
only in degree, of force, purity and refinement. 

It appears probable that the ancestors of the earlier types of mankind, were 
evolved, by gradual development, near the oldest parts of continents, along 
their central summits, upon such portions as first acquired a soil after emerg- 
ing from a hot primeval sea^ , Primitive man, at first a speechless animal, 
may have appeared as a distinct variety of the animal kingdom, in the case 
of a single pair, from which all human races have multiplied, and differ- 
entiated according to the surrounding conditions of their local abode. If so, 
the physical conditions of certain locahties have been far more favorable to 
the advancement of certain races than others, and early human history must 
be by race and not by nationSf as communities of individuals come but with 
the first steps to culture. 

Within the limits of races best known, languages and families of languages 
are found, which preclude any common linguistic origin. It therefore fol- 
lows, that if man constitutes but a single family in the order of Primates, 
represented by a single genus, the formation of language must have com- 
menced after the still speechless primordial man had diverged into races, and 
differentiation had set in. With the development of ideas in the mind, how- 
ever rude at first, and organs capable of articulation in the body, language 
was a consequent result, under the operation of universal law. The Ghreat 
Intelligent Principle of the Universe pervades the entire world, as our mind 
fills our whole physical frame. The manifestation of this principle we call 
Life, which all things possess in greater or less degree. 

Development is ever progressive, although mutability appears to mark 
every advance, yet no breach of continuity has occurred. Every order has 
proceeded by natural process from another antecedent. The superimposed 
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strata which oonstitate the omst of the earth, form a gange of relative time, 
for which human -chronology scarcely affords a unit of measure. It is per- 
fectly certain that 4nring the cretaceous epoch, a comparatively recent period 
in the world's history, none of the physical features existed, which mark the 
the jnresent surface of the globe. Continents have undergone movements of 
elevation and depression, their shore lines sunk under the ocean, and sea- 
beaches have been transferred far into the interior of pre-existing continents. 
All dry land has been submerged, excepting recent volcanic products and 
metamorphosed rocks. These introductory facts are necessary to ethnological 
research. 

A cooling sphere, having acquired a solid crust around a nucleus of fiery 
liquid, in parting with its heat by radiation into space, must contract, distort- 
ing its outward surface by pressure, raising mountain ridges, and depressing 
corresponding valleys, where the first seas became located. Sun and moon, 
obedient to the law that bodies move to each other in proportion to their 
masses, and inversely as the squares of their distances, attracted tidal move- 
ments in molten fluids under the crust, in hot salt seas, and the thick unre- 
fined atmosphere above. Fluids as well as other matter were more gross 
during their primitive states. Bupture and re-formation succeeded one 
another, until the primitive igneous period of angular azoic granite, became 
sufficiently hardened to withstand the ordinary pressure of inward forces, 
gradually preparing to furnish physical conditions, suitable to begin the evo- 
lution of animal life in its most elementary forms, corresponding with the 
imperfect condition of existing elements. 

Daring the mighty straggles of the unrefined elements, internal convulsions 
sent the hot salt sea surging over a large portion of the surface, and sediment- 
ary deposits formed new stratifications. Substances impregnating the waters 
united in forming cry^ tals. The waters, having raged from point to point, 
were obliged to seek an equilibrium, and retired to the valleys, forming vari- 
OOB oceans, seas, lakes, and rivers. 

In the early carboniferous period which succeeded, the extra nitrogen and 
carbon were rapidly absorbed from the air, and the den^ity of all exterior 
elements greatly reduced. A period was thus established, where, under fa- 
vorable auspices, and in limited localities, the very imperfect initiatorial 
orders of vegetable and animal life appeared. An infinity of embryo existences 
are contained within the crust of the earth, awaiting the slow process of 
development. Life generated at the initial period was of the very lowest 
order, unable to support or reproduce itself to any considerable extent. 
From this threshold of progression, conditions became sufficiently advanced 
to admit of the systematic reproduction of species; the age *of spontaneous 
generation having performed its limited duty in the general ripening of the 
globe, may have ceased and passed away with conditions which sustained it, 
and matter, within itself, matured the power to reproduce its kind, endowed 
wtth a progressive principle, destined eventually to evolve its ultimates. 
This hypothesis explains why spontaneous generation may have had its day 
sad subsequently ceased. 

Crinoidea, conchiferce, Crustacea, polypi, and polyparia successively appear 
if elements are advanced to the necessary conditions to sustain such forms of 
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life. The systematic deyelopment of flora and fauna, in suooessiye agee, 
extends in an orderly chain from their dim and distant beginning, to our owa 
time, through uniyersal changes of atmosphere, climate, and oscillations of 
temperature. A continual unbroken chain of organisms has extended from 
palaeozoic foimations to those of our day, govemed by law that knows no 
change. Each species has gradually evolved from its predecessor in an ante- 
cedent age, by a gradual modification of its parts, culminating in the age 
it characterizes, and fades away in succeeding ones. 

Change is everywhere the soul of nature. The race which first acquired 
the human form, and became properly entitled to be called Man, probably 
ascended from one original type, which has since diversified, and may in this 
age be divided into five di8tinct varieties (not types), generally classified as 
Caucasians — vohite^ Mongolians — yellow, Malayans — brown, Americans — red, 
and Negroes — black. 

As white and black are apparent opposites, and science shows the white 
race to be superiorly developed, it is fair to presume that primitive man was 
black; subsequent nations, brown; their branches, red; from these sprang 
the yellow, and thence the white. Under local changes of atmospherical 
and physical conditions, of climate, food, etc., the original black became 
modified to a permanent brown. In like manner one shade and color after 
another became permanently established. As with complexion, so also with 
stature, symmetry, and strength. Proper use develops, while disuse brings 
decay. 

Some anatomists have claimed that color may be produced by the arrest of 
ntero-gestation, or is governed by its relative duration in races, thus *' causing 
the ultimate portions of the blood to become so assimilated with the -cellular 
and serous tissues of the foetus as to render the body variously colored — 
black, brown, red, or copper color." Lusus natures have illustrated this fact. 

The present of any race depends largely upon the physical conditions of 
the soil they inhabit. When these remain unaltered, the race cannot advance, 
unless it can develop, by brain power, sufficient ingenuity to overcome the 
drawbacks to advancement; such as draining marshes, heating dwellings, 
importing ice, etc., thus growing, in spite of natural restraint, faster than the 
slow process of natural evolutionary changes would permit. 

Modifications in different types of vegetable or animal life neither progress 
equally nor evenly. There is no intrinsic necessity that they should undergo 
modifications at all, unless conditions change, or in the case of man, who 
invents ways of surmounting natural conditions. To him the extreme North 
becomes habitable by the use of warm clothing, artificial heat and light during 
long winter nights. By a restless spirit pressing him forward and a judiciooB 
control of elements, he is enabled to obtain artificial conditions far in advance 
of the physical condition of his habitation, and thus pre-naturally exalt and 
develop himself and his race. With the loss of these conditions the highly 
developed man would perish or relapse into a comparatively barbaric state, to 
where his development would exactly agree with his actual physical surround- 
ings. 

Darwin unmistakably illustrates the tendency of all forms to variations, 
which when once produced, join in equal battle to survive and supplant their 
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progenitors and all others. The fittest will maintain itself and the others 
perish, the parent and derived forms being equally dependent npon their indi- 
Tidnal adaptability to sarronndiog conditions. Thus, certain localities still 
exist in the condition of ages long past, where inferior races yet flourinh and 
find themselves better off, more competent to deal with difficulties in their 
way, than any variation derived from their type. While conditions continue 
unchanged they remain unsupplanted by other forms, and their type becomes 
very pronounced. Exact reproductions are rare. Amid infinite similitude 
there is infinite diversity; and imperfection is a vast fact, which must always 
be taken into account in all hypotheses. " Animal beauty arises from the 
perfect balance of physical parts and the rhythm and perfection of their 
Action.'* It is probable that no perceptible change has taken place in the 
Chinese race for many years, because in that time the incomplete changes of 
physical condition in their country have not admitted of it. Wheat found in 
tombs with Egyptian mummies, when brought from darkness into sunlight 
and planted in congenial soil, grew and produced wonderfully, bat could 
never have developed without a change of conditions. Change is imperative 
to progress. 

A complete knowledge of embryology furnishes an unerring record of the 
origin and development of any form of animal Ufe; for the embryo of higher 
types, while in process of maturing, pass successively through a recapitula- 
tion of all forms by which their species ascended by evolution to their present 
condition. Since conception, each human being has passed rapidly through 
modifications, the counterpart of the graduated forms through which his race 
has been slowly built up, and his present condition reached. Thus, we have 
a history of human evolution republished in every case of reproduction. 

Man, as traced by his embryotic development, commenced, when in dark- 
ness, the cohesion of two or more gelatinous molecules, impelled by a con- 
stantly-progressive life-principle, united to form a microscopic zodsperm, 
capable of preserving its new condition in a thick and heated liquid. The 
proportionate duration of early life in warm water is revealed by the first nine 
months of his existence, during which many successive but correlated forms 
are assumed. Dr. Cohnstein, of Berlin, (quoted in the Lancet, May, 
1675,) "has determined by means of the thermometer that the temperature 
proper to ihefcetus in uiero is higher than that of the mother." The hot salt 
sea in which early life developed, is here typified. The period of atmos- 
pheric air having arrived at birth, emerging into light, his aquatic life ends, 
and becomes terrestrial and atrial. New elements of food are supplied, and 
the mode of nutrition changed. For awhile his food oontinaes liquid, and 
ha sees, hears, and notices but little. By degrees he arrives at a conscious- 
ness of the solid world, first rolling, then creeping, seal-like on four 
Hmbs, then sits upon his haunches, and finally walks erect, at first trem- 
blingly, then playfully, but firmly, at last. This reveals how nature required 
tuooessive physical conditions, to acquire progressive results. Each being 
owes his present bodily form, to ascent through a parentage, each change 
of which has passed away, after accomplishing its intended purpose, a cul- 
mination reached by degrees, through countless generations of improvement. 

In dae time, children acquire teeth, and another change of food ensues. 
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and hair nsnally darkens. A second set of incisor and camiyoronB teeth 
soon mark another stage of progress, and yonth succeeds childhood, bring- 
ing an expanded development of bodily form, passions, and intelleoioal 
power. No incLividaal can reproduce until he reaches the full maturity of the 
type to which he at present belongs, which prevents the race from receding, 
by reproducing a lower type. Leaves grow out or drop off, but never grow 
back. Nature never retrogrades; advance or perish is law to the individual. 

Man can imitate any animal of his species, but no animal can follow man 
beyond its developed powers. Many traits, exemplified in lower animals, are 
successively developed in children, and overcome by proper control; such as 
gluttony, cunning, and deceit — the latter a lingering trait of weakness, gene- 
ral with inferior races. They repeat the antics of a very active and mis- 
chievous race; their first attempts at drawing, resemble the rude figures made 
by our primeval ancestry and present wild tribes; furthermore, like "children 
of the forest," our younger children have not reached the age of self- 
cleanliness. 

The impulsive ferocity of youth, and cooler maturity of age, are but char- 
acteristic types of human transformation in the evolutionary procession. 
Our lives acquire a double significance, when we find we are building an 
inheritance for every one of our descendants, while our race continues. 

In our growth, we re-evolve, concisely, the story of our race's lineage, as 
in *'^ house that Jack buiitf" each succeeding verse comprehends all its 
predecessors. Our present bodies now barely float; for, as man acquired his 
upright stature, his frame must have increased in weight and hardened into 
greater rigidity; while the pelvis, to sustain additional weight thus put upon 
it, enlarged, thickened and increased his gravity. 

The head of the human species seems originally to have been large in pro- 
portion to the body, exhibiting a promising germ thus early advanced, a fact 
to which the race may owe its present superiority; and, possibly, this early 
development of the organ capable of acquiring knowledge, may account for 
peculiar sufferings, visited upon woman, more particularly among the most 
intellectually developed. 

The highest type of man has been artificially advanced beyond the condi- 
tion of some portions of the physical world. Miasmatic swamps are yet 
insufficiently reclaimed by time, to permit a white man's existence where 
they continue. Their present condition would involve his speedy illness and 
dissolution. Lower organizations, congenial to and in harmony with such 
conditions of physical development, may exist and flourish there; but more 
refined types of humanity, require the most perfected physical conditions, for 
their perfect enjoyment and highest attainments. 

Centripetal Uw has consolidated the Chinese into a positive and exclusive 
people, who delight in ignoring the centrifugal or complimentary foroe, which 
induces dispersions. They have long clung to unique customs and dress, 
resisting change or improvement. In their stereotyped form of frozen civiliza- 
tion, differentiation has been arrested, and a peculiar type itensified. Un- 
alterable fixedness in forms of belief, and habits concreted by centuries, 
furnishes convincing evidence of great antiquity. The black races are 
ethnologically far less developed, and having no fixed belief to displace, are 
more readily converted to any religious sect.' 
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We cannot avoid admitting; that the Chinese are one of the oldest families 
of the ancient world; yet they are hy no means the oldest. Until the seVenth 
eentory before the Christian era. they were perfect strangers to every form of 
idolatry. Pnre Chinese appear like a race absolately distinct from nations 
liy whom they are surrounded, differing in physical characteristics of form, 
color, and expression; in language, in their written characters, their litera- 
ture, and religions obserrances. Unchanged by foreign conquests, by exten- 
sile intermixture with any foreign race, they have developed within them- 
selves, preserving and perhaps intensifying their type; governed and civilized 
by the principles contained in their own classic literature, and in their pure 
and exceUent book, the Chon-king, compiled fully 3,000 years ago, from their 
more ancient literature, much as many suppose Moses to have compiled the 
Pentateuch, or as Heroditus compiled early Grecian history. 

China has her ancient picture writings, but no ancient idols. She has her 
liienture older than the Sanscrit races. When the great pyramid of Menes 
was built, in the fourth dynasty of Egypt, B. C. 3893, we find one vast 
and expanded system of idolatry throughout Asia, and the countries border- 
ing on the Mediterranean, all worshiping emblems, more or less types of the 
son or solar principle, China standing alone—far back in the twilight of his- 
tory — is a solitary exception on the continent of Asia. 

Language is a test of social contact, not of race. Undoubtedly the first 
expression of human thoughts were by configurations of countenance, such 
as smiles and scowls, indicating pleasure, dread, or anger. With the inven- 
tion of complicated f >rms in language, capable of complete expression with- 
ont emotion, came duceit, frequently followed by loss of .harmonious social 
relations, and developing combativeuess. No primitive history, at present 
known, conveys any reliable account of an aboriginal langaage much ante- 
rior to that of China; although that of the ancient people of Yucatan and 
adjoining American nations, as shown by picture-writings on their monu- 
ments, appears to have been more ancient. 

Both peoples, in common with the Egyptians, expressed thoughts by pic- 
ture-writing and in hieroglyphics. While other surviving nations improved 
vpon this original style, by developing the phonetic; inhabitants of China 
alone, became exclusively confirmed in their monosyllabic language, and their 
manner of vocal communication, is still very peculiar and spasmodic 
in sound and utterance. Their hieroglyphics, which, m early ages, expressed 
a single substantial thought, weru subsequently assumed as syllabic repre- 
■entations, and became synthetic or compound forms of expression. Thus, 
to-day, 216 Chinese radicals are made use of, in over 50,000 ideographic com- 
binations. 

To investigate this subject, requires extensive research in a multitude of 
directions— physiological, linguistic, religious, traditional, geographical, and 
migratorial — for it is often by their mutual comparison only, that satisfactory 
itsalts are reached. The wider view we can compass, the clearer our under- 
standing of general laws. Th^'re is in force a law of decreasing vitality, as 
well as of evolution, both alike depending upon the refinement of surround- 
ing conditions. Great disturbances have affected the earth's surface and all 
living things, since the tertiary period, when oar present zodlogy fairly started 
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into l>eiDg. To all these considerations, mast be added the ancient migrataons 
which the different families of mankind have pasHed through, under the 
changing conditions imposed upon them by geographical and olimatio neces- 
sities, and thus a systematic arrangement of facts is finally indicated. Phys- 
ical geography teaches ns that of the two great elements, water and land, the 
latter, which is matter in a more advanced form, is far superior in the animal 
and vegetable life to which it gives origin; likewise, that low and swampy 
land is fatal to health and the highest development of man. Geology and 
Paleontology show this to have been equally true of the flora and fauna, in 
ancient days. 

Neither tropical Africa nor Asia are adapted to ^he Anglo-Saxon constita- 
tion; every while colony there has been wasted by sickness and death; yet 
this is the native and natural climate of the dark races, who are there as much 
at home as is the polar bear on the shores of Greenland. When at Saigon, 
on the Meikong river, I was told by an officer of the French colony, that 24 
per cent, of French troops stationed there died annually. The British occu- 
pation of low lands in the southern portion of India, is scarcely more than a 
military possession, so far as Europeans are concerned, who cannot long liye 
there, but would soon become extinct but for the constant influx of fresh 
immigration. There, a European struggles for existence, a prey to fever and 
dysentery, and is unequal to severe labor. Whito women, as a rule, are 
especial sufferers, rallying but poorly from any illness. White men must 
yield the tropics to the dark races. The reverse is also true; negroes are not 
comfortable in the frigid zone. The American residents of New England 
States, as at present constituted, have a continual fight with existing condi- 
tions of climate, and their survivors and desceu dents, now in process of 
acclimatization as a race, are assuming a somewhat typical form. 

Whenever we examine nature, we find a perfect adaptation of animals to 
the circumstances under which they live. The constitutional temperaments 
of the different races seem to vary. The dark races are less developed than 
the white; they have a less nervous sensibility, for their physical organiza- 
tion is less delicate. Van Amridge says: ** The dark races expire less car- 
bonic acid from their lungs than the white, but transpire the fetid matter 
chiefly by the skin.'* According to Dr. Knox, the nerves of their limbs are 
one-third less than the Saxon of equal height. Great differences of shape in 
the pelvis of different races, have been classified by Doctors Vrolik and 
Weber, who thus report the four principal races: "The European is oval; 
the American, round; the Mongolian, square; and African, oblong." 

The charactoristios most relied on for the discrimination of races, are the 
color of the skin, structure of the hair, and conformation of the skull and 
skeleton. Transitions from one to the other are so gradual, that it seems 
almost impossible to draw any exact and arbitrary line of intor-demarkation. 
We now see the various branches of mankind confined to distinct localities* 
mainly bounded by isothermal linos, with distinction of form and color, with 
different social relations, religions, governments, habits, and intellectual 
powers. Wherever men have migrated, they appear to have found and dis- 
placed an aboriginal nation, and no record is believed to exist of any people 
ever migrating to a land which they found entirely destitute of inhabitants. 
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in some of the yarious stages of human development. Adelnng reckons the 
total population of the earth as 1,288 millions, professing 1,100 forms of 
religion, among which there exists 3,664 known languages or dialects, viz.: 
937 Asiatic, 587 European, 276 African, 1,624 American. These are signifi- 
cant facts. 

Sir Charles Lyell is inclined to admit that an imperfect form of man was 
liTlng when the tertiary stata was deposited. Agassiz, who pronounced 
America the oldest continent extant, measured the coral growth during a 
giyen number of years along the southern half of Florida, which, he asserts, 
has been formed by accretion during the geological period known as recent, 
and must have required not less than 135,000 years to form. We may arrange 
epochs in their order of sequence, but not of date, for in contemplating the 
▼astness of such a past, the mind becomes lost in amazement at the vista 
opened into antiquity. The histories of China contain records of the past, 
which modem chronologies have insiifficient room to measure. The limits 
of history are steadily receding, and Greece and Rome are taking their proper 
positions in a comparatively modem era. Science is developing unanswer- 
able proofs of the greater antiquity of the human race, than current ecclesi- 
astical histories have been supposed to allow. Greater freedom in chronology 
is absolutely necessary. Ko sound religious principles have aught to fear 
from true interpreters of antiquity. Truth, in all its natural simplicity, is 
soaoeptible of proof, and reason is its steadfast supporter. Nature's own 
religion is grander than any human conception. In the dark ages, mysteries, 
miracles, and absolute imposture stood in the way of absolute tmth. Evolu- 
tion gives to the Infinite higher attributes, and more nearly connects him 
with all created things. The God of the tme scientist is grander and more 
comprehensible to mankind. It t&kes us half our lives to unlearn and eradi- 
cate errors honestly taught us in youth, with perfect good faith and intention, 
which persistently cling to us until displaced by the sound reasoning 
powers of maturer years. Each conscience is but the result of its own moral 
education. It is composed of ideas it has fed on. Many imbibe, hereditarily, 
tlie opinions of their forefathers, and venerate them because they were first 
upon their mind, which circumstance alone produces to them an unsophis- 
ticated conviction of their trathfulness. None are free but those whom Truth 
makes free: 

** Most men by education ue milled, 
The J §o believe because they so sie bred; 
The priest continues what the nurse began, 
And so the child imposes on the man." 

America was undoubtedly peopled many ages before Julius Ciesar landed 
10 barbaric Britain, and mauy of the colossal stractures, whose rains still 
excite the wonder of the wandering Indians of Central America and Pern, 
doabtless passed from use long before the Tartar conquerors in Central Asia 
drore their hordes eastward, or Attila and his Huns swept his legions west- 
ward, from the great wall of China aud the steppes of Ancient Tartary. 

Chinese historians assert that in the fifth year of the reign of Tao, B. C. 
2,853, atrangers from the south, of the family of Toue-Tchang, brought, as a 
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present from a maritiine kingdom in Bonthern seas, a great turtle, three feet 
long by three feet wide, and very old, on whose back was written a history of 
the world, from its commencement to that time, which Yao ordered 
transcribed and preserved. Turtles have long had a pecaliar religiouB signifl- 
cance in Japan, and also among American aborigines at Copan, where a splen- 
did stone altar of great antiquity, in the image of a similar tortoise, yet 
remains. 

Chinese culture, dwelling apart in the south-eastern extremity of Asia, 
has developed and retained distinctive national types, coldly conservative, 
while nations less peculiar, and perhaps more adventurous, rose, scattered, 
and passed away almost by scores. The isolation of their peculiar civiliza- 
tion mast have resulted from the physical conformation of the spot they occu- 
pied, encircled by protecting ranges of mountains, and forbidding natoial 
barriers. 

Eminent Chinese historians, after describing the fabulous and mythical 
ages, which are imperfect and idealized recollections of events, peoples, eras, 
and civilizations; and renowned individuals whose exact history had become 
confused, extinct or legendary, when their first authentic records of audent 
history were penned; come to the rei^n of men. Greek history appears lim- 
ited when looking beyond into Oriental records, and proves but a scanty 
stream leading to a broad ocean beyond. 

The deified rulers are naturally the most ancient, and are succeeded by 
demi-god descendents, in a sort of middle age. The advent of conquering 
heroes from a foreign soil, by introducing a new element into history, may 
have changed the national era. A careful study of the various ancient his- 
tories of the world has led me to infer, that, generally, rulers who are said 
to have descended from the gods, were merely snccessfal invaders of the 
country where they died, and were there canonized or deified. Being bom in 
a foreign land, no local record existed of their parentage, and it was easy to 
ascribe their origin to supernatural causes, while their death being among the 
people whose traditions have come down to us, was witnessed and recorded. 

All scholars experience difficulty in tracing up and locating ancient places, 
as most of them were given new and foreign names, by conquerors and 
explorers. Since the days of Tyre and Sidon, and the ancient and long 
continued sway of the South Arabians declined, and gave way to the rise of 
great monarchies in Western Asia and India, places have received new rulers 
and taken new names. This is-true throughout history, of all countries, and 
is more recently illustrated to us, in the saintly names given by Spanish and 
Portuguese explorers; or head-landjs and islands re-named for British seamen 
and their patrons. A less troublesome impediment to accurate identification, 
is found in translated names. 

The progress of science, and linguistic and historic researches, continually 
supplements our knowledge of the mighty past, whose history must now be 
worked back by degrees, and every fact capable of yielding testimony, pre- 
served and utilized. Chinese records, extending to B. C. 3,588, may yet 
render valuable aid in perpetuating much that was destroyed in the lost libra- 
ries of Phcenicia, Chaldea, and Egypt. The first era of Chinese history is 
without dates, capable of being accurately fixed by any measure known to na 
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at the present time. So of MethoBelah's age. We cannot believe Ihat the 
duration of human life changed suddenly irom hundreds of years to three 
eoore years and ten. The change, if at all, was in the human measure. Dur- 
ing onr present century, the average longevity of Great Britain has increased 
nearly ten years. The true ** elixir of life " is a scientific knowledge of the 
limits of our being, and wisdom to use our powers so as to obtain their 
utmost capabilities. Wisdom is the best use of knowledge. 

This early Chinese era consisted of three dynasties, who, successively with 
their desoendents, ruled the kingdom of China, whose dominion had not then 
spread into an empire, and the aggregate terms of their reigns must have 
extended over a lon^ period of time. This period may represent the rule of 
early Asiatic aborigines, developed upon the soil of China. 

Chinese historians commence their second and more authentic era with the 
reign of a sovereign named Tai Eo Fokee, or Great Kiog Stranger. 
He commenced his reign B. C. 3,588, and from this founder of their line of 
monarchs, they have preserved a national history and true chronological suc- 
cession of their rulers. His name seems to imply that he was a foreign con- 
queror, who occupied the country, and doubtless, at the time of his conquest, 
took no pains to preserve the records of superseded dynasties, which come 
to ns only in the form of tradition. 

The pictorial representations of King Fokee which have come down to us, 
represent him with two small horns, similar to those associated with the rep- 
resentations of Moses, the Hebrew law- giver. He and his successor are said 
to have introduced into China the hieroglyphic characters for picture writing, 
somewhat similar to those found in Central America, and from whence the 
ideograms now in use are conceded to hav«) been derived. He taught his peo- 
ple the motion of heavenly bodies, the twelve celestial signs, and divided 
their time into years and months, besides bringing them a knowledge of many 
other useful arts and sciences. The sudden advent of so much new knowl- 
edge, brought by one man, indicates that he came from far away — from a 
coontry with which no previous communication had existed. As he intro- 
dneed a new measure of time, we can but estimate the duration of ele?en 
reigns which preceded him. 

Probably the solar day was the earliest measure of time; then, the lunar 
month; and lastly, the solar year. The various words used in all languages, 
and interpreted to us years, meant, simply, the periods of time which at the 
moment constituted its measure. Thus, if Methuselah lived 969 periods of 
time when the lunar month was the accepted measure, he died at 74^ years 
of age, which is not improbable. 

The great Chinese history of Tse-ma Chi-ang, written B. C. 122, and pur- 
porting to be an accurate transcript of all earlier existing histories, which it 
was desirable to consolidate and preserve; narrates events, chronologically, 
from the reign of Hoang-Ti, which commenced B. C. 2,697, when he was 
eleven years old; during his minority the kingdom was governed by wise 
and pmdent oounselors, who, it says, took great care of the young monarch, 
and educated him in all the useful arts and sciences then known. It is re- 
corded ihat during his reign physicians first learned to feel the pulse; the 
magnetic needle was first used, pointing to the south; and dvilixation greatly 
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advanced. He lived a nsefal life, was greatly respected, and died at a ripe 
old age. Daring a portion of his reign, a powerful revolt was sncoessfally 
pnt down, indicating a mixed race, with the antagonisms of conflicting opin- 
ions. Five of his descendents succeeded, in turn, to his throne. Then came 
Tai Yao, followed by Yuti Tsi Yune, B. C. 2,294, daring whose reign a great 
deluge occurred in Asia, which flooded fifteen provinces of China and drowned 
great numbers of inhabitants. Some portions of the country remained under 
water for several years thereafter. 

This rnpture of a natural barrier, which held in check some extensive inland 
basin of water, existing at a higher level, occurred just fifty-four years after 
Archbishop Usher fixes the arch-catustrophe of Hebrew tradition, and was 
doubtless like the Noachian flood, a crisis in the physical history of the region 
where it occurred. It is highly probable that the great interior alkaline des- 
erts of North America, where the successive water lines around the surfaces 
of every elevation of its various levels, clearly indicate the former presence 
of vast inland basins of water; have at some remote period been, in like 
manner, drawn ofif and precipitated upon lower levels of this continent, in 
their journey towards the common level of the ocean. This is also shown by 
the presence of ancient river beds across the present summits of the Sierra 
Nevada Mountains. Nothing seems to impede the execution of unerring 
physical laws, and in the consideration of general history, natural science 
shows no relation between such physical calamities and personal guilt. 

B. C. 2,233, the next Emperor, Ta Yu, caused canals to be cut, to convey 
to the sea the immense bodies of water which, during the reign of his prede- 
cessor, had been precipitated upon and overflowed so large a part of China. 
By this means many deep river beds were finally cut, and continued to be 
worn away by the receding waters, until the whole country was freed from 
inundation. 

His eleventh descendent and successor was a tyrant, and was banished in 
the fifty-second year of his age, and king Chiruj Tang came to the throne, 
B. C. 1,766, aad died 1,753 B. C. During his reign a great famine existed 
in Chin -I, which the records say lasted seven years. Joseph's famine in 
Egypt occurred B. C. 1,707, or forty-six years after this date. These ooinoi- 
dences are merely cited as suggestive to historical students. 

It is desirable that the historical records of all ancient nations should be 
sought out and compared ; and to our linguistic and archsBological students 
on the Pacific, the early histories of China and Japan should be made the 
subject of careful study. Much mental and social cultivation existed in Asia 
when Europe was yet in her dark and undeveloped ages. China and Japan, 
as well as all the nations of Asia, yet contain many ancient records, that may 
well repay careful study, revealing traces of a civilization whose history is 
incredibly remote. Ere the ancient respect for sacred records has beoome 
impaired, and they are cast aside or destroyed in the ecstasy of a new-found 
religion, or the mechanical wonders of a scientific civilization, earnest and 
reliable students may acquire much important testimony among the archives 
of India, China and Japan. Few ancient races have preserved a literature of 
equal value with the Chinese. The great past of prehistoric humanity bears 
traces of activity and commercial intercourse throughout Asia. 
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About five thousand years before the Christian era, the Sanskrit branch of 
the Aryan race invaded and occupied Northern India, while the Arabian 
Cnahites, dwelling in Arabia, held control of Southern Arabia. These South 
Arabians held ionmnerable colonies, and were nnrivaled in power and com- 
mercial dominion. They early established great influence as a maritime peo- 
ple along the coast of South-western Asia, colonizing much of the Asiatic 
seaboard in the deepest antiquity, — not, however, including the present Chi- 
nese territory, but exercised a widespread influence from the extremes of India, 
even to Norway, acting an important part as pioneers in spreading and devel- 
oping early civilization. The nomadic tribes of Asia have been classed as of 
8emetio origin. 

China, although v ell known, and mentioned in the ancient Sanskrit writ- 
ings, under the name of Tama, was never included in statements of the 
migrations of races and peoples throughout Western Asia, Hindostan, and 
the islands of the Indian Sea. In remote antiquity, the Chinese nation ap- 
pears to have lived within itself, cut off from active communication with any 
neighboring people. 

According to Arabian traditions, Ad was the primeval father of the pure 
Arabians, and built a city in Aittbia which became great and powerful. The 
Adites are referred to in the earliest dawn of Arabian history, as enterprising, 
rich and powerful, having great cities of wonderful magnificence. They were 
skillful builders, rich in gold, silver, and precious stones, showing them ac- 
quainted with metals. Numerous appliances of our civilization had their 
origin far back in the obscurity of ages now pre-historic, and Adam may be 
bat the Hebrew tradition of the ancient Adites of Arabia, who must them- 
selves have had a long line of ancestry, to have developed and acquired such 
dvilization. Adam was, perhaps, simply the ideal embodiment of a beginning 
of humamti/f typified to the Hebrews by an Adite patriarch, beyond the expe- 
rience of their own history, into which he was adopted by Moses, as the 
ancestor of their race. It was an effort to extend their national lineage far 
back to an original First Cause. The distinctive Hebrew race descended 
from Abraham, that magnificent sheik, the mighty Mesopotanian prince; 
rsrael's ancestral hero and first distinctive Hebrew personality; great grand- 
sire of the princely Joseph, Lord Chancellor of E^ypt, Prime MintHter of 
the first Sesostris, and monotheistic chief of an illustrious line. Thus he 
stands, in bold relief, on the canvas of tradition, as a great leader of 
human kind in the period comprised in the first essays of Hebrew literature. 

Our opinion of the general inaccessibility of China from other parts of 
the continent of Asia, in early times, is confirmed by a passage in the history 
of Besorus, relating the conquests of the Arabian sovereign, Schamar 
laragch, Abou Karib, who reigned over Chaldea, and 245 years before the rise 
of the Assyrian empire carried his arms, B. C. 1,518, into Central Asia, occu- 
pied Sarmacand, and for a long time attempted, without success, the invasion 
of China. Humboldt describes an Himyatic inscription existing at Sarma- 
cand in the 14th century, in characters expressing, **In the naine of Ood^ 
Schamar larasch has erected this edifice to the sun, his Lord," All facts go to 
show that migrations over Central Asia, from Arabia across the continent, 
must have passed north of China, (which country seems to have maintained 
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her isdiyiduality nearly intact), and reached the shores of the Padfle near 
the peninsula of Corea, which is still inhabited by a populous nation, quite 
nnlike the Chinese race. Many aborigines of Central Asia were doabtLen 
driven toward the coast by these Arabian conqaerors. These South Arabiaiui 
were a people older than the Aryans. The great ages of Cushite civilization, 
to which we are told they succeeded, closed at a period which was yery ancient 
when the book of Job, the oldest book of the Hebrew soriptures, was penzied 
as a Persian poem. 

Testimony is uniyersal that the oldest nations succeeded older pre-existing 
peoples, and generally received their highest ideas from abroad, showing a 
descent of ideas as well as of blood. A constant admixture of races, peoples 
and nations has been successively going on for ages. It is only in some 
secluded spot that we may, at this late day, discover traces of anything 
approaching to an early type, with slight recent admixture. Such speoimens, 
if they exist at all, cannot but be extremely rare, and, like the Miauts of 
China and some remnants in the Tyrolese Alps, inhabit regions virtnaUy 
inaccessible. 

The huge stone structures, cities and temples being unearthed in Yaca- 
tan, argue an enormous early population. The ruins of Copan, and disin- 
tegrating pyramids of Palenque, are convincing proof of a great pre-histoiic 
race in Central America, at an immensely early period; which must have 
occupied the same relative positions toward North and South America that 
Asia Minor did, in remote ages, to Central Asia and Africa. The peculiar 
construction of all the arches found among the buried cities of Yucatan vobj 
lead to the discovery of races cognate to its early inhabitants. The same 
principle of arch was used in very early times by Egyptians, Greeks, and 
Etrurians. 

Notwithstanding the frequent disastrous fires, and destruction of reooids 
by conquerors and founders of dynasties, who have annihilated much valua- 
ble material, China, Japan, and the interior of India have many copies and 
manuscript translations of very ancient works and histories, long retained 
among their sacred treasuries, rich archsdological prizes for modern explorers 
to unearth, equal in interest to the lost history of Iran, mentioned in the 
Dabistan and other Asiatic writings. 

By an extended research into ancient histories, many plausible reasons are 
found, which argue the possibility, and almost probability, that some early 
aborigines of the pure Chinese race may have crossed by sea from the coast 
of Peru to China in an early or remote age of the world. Recent travelers 
in Peru inform us, that its aboriginal races have, like our North American 
Indians, become nearly extinct; and the only remaioing tr^ioes are found 
among the China-chola, a mixed result from Spanish and Portuguese ances- 
tors. Last year my attention was called to an article in a South American 
paper, describing the remnant of a race of aboriginal Mongolians or Chinese, 
found among the high table lands upon the western slope of the Andes. 

Phceuicians and Egyptians, who each received hieroglyphical characters 
from a common source, originating in an older people, ascribe them to Taut. 
The Chinese ascribe them to Tai Eo Fokee, their Great Stranger King, who 
reigned B. C. 3588. Many curious coincidences point to the supposition that 
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he may have brought them from Pern or Central America, where, among 
rams still existing, there has been discovered much early picture-writing, 
elosely corresponding to early Chinese characters, comprisiDg the 216 radical 
ideographs now used. Thus, heaven is expressed by three horizontal lines, 
■lightly carved; and earth by a cross within a circle. In discoveries at Copan 
ifl a flgare strikingly resembling the Chinese symbol of Fokee, both nations 
representing him like Moses, as a lawgiver, with two small horns. Many 
llgares on Pemvian water-vessels, of great antiquity, are identical with those 
foond in Egyptian temples; birds' heads, for example, attached to figures 
resembling a comma, but intended to represent tongues; and other remark- 
able coinddenoes. Either one people learned from the other, or both acquired 
these forms from a common source. Many physico-geographical facts favor 
the hypothesis, that it is more rational to conclude that Egypt received them 
from America, through China — possibly through Fokee, or some predecessor 
in very remote ages. Becent scientific explorations are reported to have 
exhumed Chinese sacred mottoes, carved on tombs in Egypt — counterparts of 
phrases in use to-day — revealing the existence of an intercourse when China 
was ruled by kin^ anterior to Moses. 

The present written language of China is undoubtedly an imported method, 
advanced from such picture-writings as those of the ancient Peruvians, or 
primitive hieroglyphical signs of ancient Egypt. Among some nations, men- 
tal progress evolved a simple alphabet, while others remained content with 
the increasing complications of ideographic signs, for syllables and objects. 
Egypt, like China, was tenacious of her individual peculiarities, and long 
retained her hieroglyphic type. She finally abandoned it, while China clung 
to bat improved it. 

The South Arabians and their descendants, the Phcenicians, having an 
extended commerce established throughout the Indian Ocean, with every 
known shore, undoubtedly passed more readily into a simple phonetic alpha- 
bet, better adapted to the practical wants of a commercial people. Tablets 
have been discovered among their ancient ruins, by which the various 
changes are readily traced. 

Chinese characters, so long surrounded by the ultra conservatism of 
an impenetrable isolation, have undoubtedly developed from these common 
forma of natural objects, and subsequently been adapted to easy and rapid 
writing, with a peculiar style of brush, and their manner of holding it. 

The consideration of whether the Chinese people originally developed in 
Alia or abroad, bears an important relation to the origin of the Japanese race, 
the aobject we are ultimately investigating and shall consider in our next 
paper. In seeking the initial points whence migrations have diverged, we 
naturally gather all possibilities, whence we select probabilities, in the hope 
of finally eliciting absolute truth. We shall be compelled to limit this already 
lengthy paper to setting forth certain fundamental principles useful in re- 
■eareh; and to a collection of evidence, the full discussion of which will 
neeeasarily remain for a future occasion. 

Withoot, in any manner, endorsing the following hypothesis, we shall 
rimply aim to shadow forth a few possibilities, which the consideration of 
many corioaa UeU have suggested daring the laborious details of an elabo- 
lata search. 



112 PROCEEDINGS OF THE CALIFORNIA 

How came the Chinese — ^a people so ancient, so reserved, and so irhoUj 
unlike their surrounding neighbors, or indeed any other race upon the conti- 
nent of Asia — to be thus alone in this comer of a continent, walled in apart 
from all neighboring races? We may reasonably doubt the assumption of 
any spontaneous growth in the country they now inhabit. Conjectured 
migrations among still speechless societies, at an epoch anterior to the forma- 
tion of nations, are beyond our present ability to trace. We can only surmiBe 
whether each continent evolved a type of manhood separately, or whether all 
higher races have resulted from the various dififerentiations and disperrions 
from a single locality, of a common ancestor already developed up to the 
lowest types of a speechless animal, tending to manhood. 

Our best researches indicate an enormous antiquity for man on the Ameri- 
can continent, and an advance in general form and brain capacity, with, 
doubtless, a modification of color, since a very early period. In very remote 
times, there appears to have existed at least two very distinct populations, 
differing, in fact, more widely than any existing aborigines of the continent. 
Portions of North America had been occupied by races far more advanoed 
than its occupants when recently discovered by Europeans. . Originating, 
perhaps, at a very early period in the elevated centres of the American conti- 
nent, wave after wave of races may have rolled eastward and westward, or 
northward and southward, to a certain extent, ouly identified in Amerioa 
to-day by slight signs that mark the nearly extinct descendants of the people 
with which they amalgamated. 

Dogmatic theology retreats before scientific truth. No one will, at this day, 
pronounce the self-registering records of nature grave heresies. They are 
vastly more enduring, authentic and reliable testimony than the precariouB 
text of human narrators. It seems a crime against true religion to hang the 
integrity of its moral principles upon the validity of statistics in any book 
which merely illustrates, by historical parables, the early development of its 
traditional ideas. The innate virtue of its pure principles is unharmed by 
legendary or dogmatic absurdities. 

The Chinese have an immense antiquity. They are a peculiar people, very 
marked in their features, and have multiplied so that at present their popula- 
tion and area of production are so balanced that any marked increase would 
precipitate a famine, and thus equalize conditions. They not only practice 
economy, but enjoy it, having learned in centuries to live upon the ywiTiimiiffi 
and enjoy the maximum of life. 

All other civilizations and emigrations throughout Asia appear to haye 
moved from Asia Minor, and the high central portions of the North and 
West. The Chinese appear as an isolated people, and have long preserved 
the peculiar type of a race wholly unlike any other on the continent of Asia. 
Their country is situated upon the south-eastern extremity of the continent, 
and hemmed in on the west and north by a chain of mountains practically 
impassable, and now made more so by the great wall, 1,250 milee in length, 
with which, B. C. 220, they sought to complete their isolation. 

If this people did not develop from the soil they now occupy, we must 
search for the most probable mode of access by which their earliest ancestry 
reached their present home. In this stage of the world, all nations are more 
or less composite. 
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Tlie Bonthem and Bouth-eastem portions of China border upon the ocean, 
and if the earliest Chinese came from an opposite direction they must have 
reaohed their country by water. If so, it may account for their skilled boat. 
men, who have lived upon the water from time immemorial, and for the enor- 
mooB fleets of junks, generally of large dimensions, which they possess. A 
taste early oultivated may have come down through many centuries. 

If we first seek for testimony from Chinese records, we find they ascribe 
their own origin to the southern portion of China. In order to ascertain how 
they oonld have reached there by sea, and the direction whence they probably 
eame, we must study natural causes, and seek among winds and currents for 
the first natural distributing agents, whose influence on navigation has been 
but recently overcome by clipper ships and steamers of modem construction. 

The Pacific is a wide ocean to cross, and fair winds must have been relied 
upon, for muscles could never have paddled a direct course for such a dis- 
tance. Where, therefore, is the country, from which they could follow a fair, 
fixed wind in a straight course, and be brought to land upon the southern 
coast of China, where they claim to have originated? 

We find in the South Pacific, between the soathem tropics and the equator, 
a perpetual trade wind blowing from the south-east. Towards the tropics, it 
blows more nearly from the south, hauling gradually into the eastward as it 
approaches the equator. This constant breeze would drive a vessel kept 
before the wind, from a point anywhere on the coast of Peru, about in the 
neighborhood of the Chin-cha Islands, by a slightly curved but almost direct 
line as far as the equator in the direct course for the coast of China. 

In the North Pacific Ocean, between the tropics and equator, the north-east 
trade wind exists, as the almost complementary counterpart of winds in 
the southern hemisphere, likewise blowing more northerly near its northern 
limit, and uniting in an almost due easterly wind near the equator. Thus 
the south-east and north-east trade winds meet, and frequently blow into each 
other along a parallel line, making a continuous fair wind, uniting them 
at the equator, and consequently forming an uninterrupted motive power, to 
their western limit. 

Now, if a large junk were started from the coast of Peru, near Central 
America, and kept off before these fair winds, there is a strong probability 
that in sixty days she would strike the southern coast of China, about where 
early Chinese traditions plac*) the origin of their race. This evidence, of 
natnral causes, apparently points to Peru as the possible home of the Chinese 
ftnoestral race. What has Peru to offer in support of such an hypothesis? 

In Heaviside's ''American Antiquities," published in 1868, we find that 
*' some of the western tribes of Brazil are so like the Chinese in feature as to 
be almost identical." There is thus a possibility shown, that the ancestry of 
China may have embarked in large vessels as emigrants, perhaps from the 
vioinity of the Chiucha Islands; or proceeded with a large fleet, like the early 
Chinese expedition against Japan, or that of Julius Ca)sar against Britain, 
or the Welsh Prince Madog and his party— who sailed from Ireland, and 
landed in America A. D. 1170, and, in like manner, in the dateless anteoedure 
of history, crossed from the neighborhood of Peru to the country now known 
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to OS as China. The very name, Chinch, has a Chinese sound, and Mads 
China, with two letters dropped. 

For npwards of twenty centories, Chinese jnnks are known to hare been 
large, fast, and strong; their people skillfal mariners, excellent oarpenters, 
and marine architects. They early possessed the mechanical skill to bnfld 
junks of comparatively great tonnage, capable of conveying large amonnts of 
cargo and great numbers of passengers. If the measurements of Noah's ark 
are correctly interpreted, she was larger than any ship of onr day. Ship- 
building, as we have shown in a previous paper, is a very ancient art, known 
long before the days of Tarshish. We have no history of its absolute inoep- 
tion. Monuments on land endure to perpetuate the memory of a raoe, bat 
ships are of their nature perishable. A race that could build the magnilioent 
temples and pyramids of Palenque and Copan, in Yucatan, could certainly 
have their fleets upon the Pacific Ocean, in ages long before any existing 
record. The construction of a Peruvian or Central American fleet of large 
vessels, in early ages, capable of transferring to China, if not 100,000 people, 
certainly quite sufficient to establish a colony, would require far less skill or 
enterprise, than that which raised the pyramids of either Central America or 
Egypt. 

China had bronzes in perfection during her very earliest ages, and may 
have introduced them into Western Europe and Asia. Among the most 
ancient relics found in Peru, are bronze and iron implements. Many Pem- 
vian and Central American antiquities resemble, not modem Chinese, but 
their most ancient writings and figures. It is not impossible that Cadmns* 
alphabet, as well as the hieroglyphics of Egypt, may have been soggested 
and developed from the ancient American hieroglyphics now coming to U^t^ 
showing such similarity and apparent connection, and which many scholars 
already consider as the early models, not the results, of Egyptian figures and 
Chinese ideographic characters. 

The Toltec race in America had a god with one arm — so had the Egyptians. 
The deified Fo— whom they represent with two small horns, similar to those 
associated with figures of Moses, the Hebrew lawgiver — ^instructed Chib-oa 
Indians in Bogota to paint the cross and trigrams used on their inscriptionB; 
and in China, the Chinese historians ascribe to Fohi many new things, 
among others, how to paint identical figures of trigrams, like those found 
among the ruins of Central America. With time and perseveranoe, it may 
yet be discovered that a knowledge of hieroglyphics came from Pern or 
Central America to China — a people whose growing commercial intercourse 
may have spread their knowledge to the ancient monarchies of Egypt. 

The recital of facts may be greatly extended, showing a wonderful chain of 
evidence, which it is hard to conceive con be entirely accidental and coinci- 
dental, unless we take the extremely broad and apparently untenable 
ground, boldly asserting that primitive humanity, through the action of 
common laws and natural forces, wherever placed, evolves like forms, customs 
and necessary results, irrespective of variable conditions and individual fancy 
or free will. Chinese ideas concerning the Tchin, or original eight persons 
of a supernatural nature who escaped from the sea, point to an origin from 
beyond seas, or to an early piscatorial age. B. C. 3,588, Tai-ko-Fokee, a king 
of China from abroad, was deified. China has her ancient pictorial writings. 



ACADEMY OF SCIENCES. 115 

Fernando Montesino, a Spanish historian, who visited Peru and published 
his work from 1508 to 1547, says Pern was thickly popalated, and had a cata- 
logue of 101 monarchs, with notes of the memorable events of their reign, 
extending to B. C. 2,656. 

Hawks, in his Pemyian antiquities, says that before the Spanish conqaest, 
in the most eminent period of the dynasty, of the Inoas, the vast empire of 
Pern contained eleven million inhabitants, which rapidly diminished, until 
the oensQs of 1580 shows but 8,280,000, and now the valleys of the Peruvian 
eoast contain barely a fifth of what they contained under the Incas. The 
total present population by census of 1875 amounts to only 2,720,735 souls. 
A light native is still called a Ckina-Chola. 

The feast of souls practiced in Central America appears to have been derived 
from the same source as that of the ancient Egyptians. The Jesuits of the 
Propaganda report these ceremonies as anciently in practice in China. The 
ruins of ancient temples found in Central America resemble in form, space, 
and massive walls, without roof, the most ancient temples of Kgypt, and many 
of the carvings are singularly alike. 

Traditionary histories among the dift'erent groups of the Polynesian Islands 
indicate that the Hawaiian race came there from the south. The Hawaiian 
Islands are nearly in the direct line from Peru to China. 

While the majority of Hawaiians are probably descended from Malays, 
their early traditions tell ua of the landing of men belonging to a race whiter 
than their own, upon the southern island of Hawaii, many centuries ago, 
whom they were at first inclined to consider as gods, bat who finally settled 
among them, and fiom their wisdom were elevated to high positions. These 
men undoubtedly came from Central America or Peru, and may have been 
from the ancient Peruvian empire, or the later kingdom of the Incas, or from 
tliat early civilization whose traces yet remain in Yucatan. 

It has been sufficiently demonstrated that even frail canoes and boats 
either by accident or design, have performed voyages across wide oceans. In 
1819, Kotsebue found at Badaok group four natives of the Caroline Islands, 
who had been driven eastward in a canoe 1,500 miles. lu 1849 men came 
liom Honolulu to San Francisco, 2,300 miles, in whale boats. And more 
•recently the boisterous Atlantic ocean has been crossed from New York to 
liverpool by a solitary man in a dory. 

A dozen of the crew of the clipper ship ** Golden Light,'* burned in the 
Sooth Pacific about 1865, just west of Cape Horn, reached Hawaii in eighty- 
one days, in a whale boat under sail, and would have run upon the reef at 
Laopahoihoi, but for natives who swam off to rescue these exhausted people, 
•11 of whom survived. 

While we have cited facts showing it reasonable to suppose that early Peru- 
viana or Central Americans may have come to China, by the aid of oontinu- 
out Ubt winds, it is no leas necessary to show the almost insurmountable dif- 
fleoltief which exist during a greater part of the year to impede their return 
by ae*. To beat back against strong trade-winds and the long regular seas of 
the Padflc, woold be a task in wliich they would surpass our best modem 
fllippert, which now can only make the voyage by running far north and 
\ irom Japan to the ooaat of California, upon the arc of a great circle, 
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and sailing thence southerly, close hauled on the wind, to the neighborhood 
of Tahiti in the South Pacific, which must then be crossed in an easterly direc- 
tion, south of the trade winds, which in turn enable them to make northing 
and reach the coast of Peru. Such a return voyage would require the most 
skillful knowledge of winds, coasts, and scientific navigation, such as we haTe 
only possessed in comparatively recent times, and would also require exceed- 
ingly strong and weatherly vessels. There seems, therefore, less likelihood 
that any Chinese ever reached Peru in pre-historic times by such a route. 

Intercourse appears to have existed more recently, but how far it was recip- 
rocal remains to be seen. If it was commercial it was more likely to haye 
been, as reciprocity is the foundation of trade. 

In our search for objections to the theory we are exploring we however, 
find other possible channels of return communication. During the south- 
west monsoon a fleet of junks might possibly have left China and followed the 
Euro-Shi wo, or warm stream that flows along the coast of Japan, with earn- 
mer winds across to the northwestern coast of America, near our own harbor, 
and thence gradually have worked its way southward to Central America, 
keeping along in sight of the coast until it reached the calm belt around Pan- 
ama. The Abb^ Brasseur de Bourbourg makes this statement: "There was 
a constant tradition among the people who dwelt on the Pacific ocean, that 
people from distant nations beyond the Pacific formerly came to trade at the 
ports of CoattUco and Pechugui, which belonged to the kingdom of Tehuante- 
pec, in Central America. Baldwin tells us, in his "Pre-historic Times," that 
** the traditions of Peru told of a people who came to that country by sea, 
and landed on the. Pacific Coast. These may have been from the great mari- 
time empire of the Malays, whose dialects have permeated almost every island 
in the Pacific oceans. Lang says: " South Sea Islanders exhibit indubitable 
evidences of an Asiatic origin." 

The continent of Asia afifords more facilities for reaching Polynesia than 
America, although stragglers from the latter have doubtless added to its island 
races, and thus created a mixture of customs which, to some extent, may in- 
dicate a partial derivation froia both. Probabilities favor Asia, both from 
certain affinities of tongue, striking resemblance in manners, idols, and phys- 
ical formation. 

Commercial intercourse, although not direct, existed and was maintained 
between China and Egypt, B. C. 2000. Chinese traditions claim for their 
people the first use in Asia, of ships and the earliest knowledge of navigation 
and astronomy. Their people first acquired the mariner's compass and be- 
lieved the sacred magnetic influence proceeded from Heaven, which they 
located in the Sooth, and from which they claimed to have oome. To this 
day the heads of Chinese compasses point south. 

In Peru, the oldest civilization was the most advanced, and had the highest 
style of art and mechanical skill. " Her peojplo had an accurate measure of 
the solar year; a knowledge of the art of writing; and made paper of hemp 
or banana leaves B. C. 1800." The aboriginal Peruvians have had their 
dark, as w^ell as bright, ages in history. They may have retrograded while 
their possible offshoot, the Chinese, progressed. Young colonies often 
grow and prosper, while their progenitors reach a climax and die out. Dis- 
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■Qlntion is the oonntercharge, which every material aggregate evolved, sooner 
or later undergoes. Evolution and dissolution bring to us ever changing, but 
eternally advancing forms, in their cycles of transformation. 

The establishment of a race may be possible from a single pair, of strongly 
marked distinctive characteristics, whose descendants have continually inter- 
married. Hebrew patriarchs founded nations, and nations thus springing 
from a single man of pronounced character, whose descendants remained 
united and isolated, have often developed strong and peculiar personal char- 
acteristics, which have pervaded and stamped themselves upon the race thus 
descended. Mixed or cosmopolitan races, never possess uniform characteris- 
tics as clearly defined. 

It seems more reasonable to infer, that a fleet from the neighborhood of 
Peru may have reached China with the first emigration, perhaps bearing a 
hero-sovereign and an invading army, which, once lauded, found China 
agreeable, and, being unable to return against those perpetual winds which 
brought them so swiftly, were compelled to establish themselves in new ter- 
ritory. 

Writers on Central America have expressed a decided opinion, that the 
peculiar character of its ancient civilization, manners, customs, and general 
■truoture of the ancient language, point very strongly to a common origin 
between the Indo-Chinese nations of Eastern Asia and the ancient civilization 
of America, which appears, in some remarkable particulars, to have been of 
an Egyptian cast. The Coptic or ancient Egyptian language, however, 
seems to have been monosyllabic. Hieroglyphic writing is of three kinds: 
figurative, symbolical and phonetic. Hubert ;H. Bancroft, in his Native Races 
of the Pacific States, Vol. V, f. 39, says: ''Analogies have been or thought 
to exist between the languages of several of the American tribes and that of 
the Chinese. But it is to Mexico, Central America, and, as we shall hereafter 
tee, to Peru, that we must look for these linguistic affinities, and not to the 
northwestern coasts [of America], where we should naturally expect to find 
them most evident." Count Stolberg, quoted by Humboldt, is of the opinion 
that the Peruvian cult is that of Vishnu— one of the Brahmin trinity— when 
he appears in the form of Krishna, or the Sun. 

Mexican kings, who reigned previous to the Spanish conquest, all added 
Texh to their names as a reverential affix. It resembles in sound a dynasty 
of China— the Tsin dynasty— which reigned from B. C. 249 to B. C. 205. 
Tai Ko Foki, the Great Stranger King of China B. C. 3588, or later Hoang 
Tai, may have landed from such a fleet, and been called by conquest, or 
through the reverence of superior knowledge, to reign over them. The 
deeoendante of these early settlers may have remained clannish, keeping 
apart, as an entirely distinctive race, from the Miauts or original aborigines, 
naturally following the customs of their forefathers, and thus have increased 
and grown into a mighty nation, unlike all people around them. 

During many centuries of growth, China, like Japan and Corea, became 
a sealed empire, when no possible admixture of foreign blood could occur. 
It seems to have become an established habit with these nations to periodi- 
cally close their ports to foreign intercourse. Some similarities of race exist 
between some types of the Coreans and Japanese, while the Chinese are 
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quite singular and nnlike. Thoir oriental peooliarities, which aferike ttie 
casual observer, are their dress, shaved heads and quenes, habits, odor, and 
gnttoral language. Chinese are the only nation on the continent of AsU 
that use chairs and tables. Isolated nations, like hermits, cannot eao^pe 
being distinguished by eccentric habits. Now, if the high driliisation of 
Peru, which was in full tide B. 0. 1800, and probably many oentaries before, 
crossed to China in very early days, bringing its accurate measure of the 
solar year, and the arts of making paper and writing, all the necessary mate- 
rial was furnished China for the production of correct and reliable historio 
records. In reviewing Chinese early history, we have found that, B. O., 
Tai Eo Foki, their Great Stranger King, introduced a knowledge of these 
things, with hieroglyphic characters, and first divided time for them into 
lunar months and solar years. And we have shown that the authenlio com- 
prehensible history of China begins with his reign. 

Now we inquire, did Foki, with all this valuable knowledge, come from 
Peru B. C. 3588, and settle among a pre-existing people, perhaps similar to, 
if not the aboriginal Miautz, long since driven from the plains of China into 
the almost inaccessible fastnesses of ite mountain barriers? 

A knowledge of days already existed among the sun-worshipers of Asia, 
who doubtless kept their records in days; but the introduction of a scale 
measuring by months and years placed their history on a footing we can 
comprehend; and the introduction of the art of writing enabled them to 
perpetuate it by enduring records. When we discover the measures of time, 
used to gauge ancient histories before these improvements were introdnoedt 
we shall doubtless find their records reasonably authentic. We have as little 
understood their stupendous figures as strangers conceive the value of a 
Brazilian rea, some 1000 of which, make a sum equal to the United States 
dollar; and accounte involving such currency bear the formidable aspect of 
immense sums, to the uninformed. With advancing centuries, the measnre 
of time doubtless lengthens. 

After the children of Israel left Egypt, where the solar year was known, 
records of extreme longevity disappear, and ordinary terms of life are ad- 
hered to. We should judge cautiously, and refrain from any interpretation 
at variance with human reason and common sense. The lunar changes, 
without doubt, were employed in the measurement of time in all warm cli- 
mates before the introduction of the solar year. The colder the winter, the 
more marked the year became as a measure of time. Day and night would 
naturally suggest themselves as the first measure. Peruvians, Chinese, Egyp- 
tians, Hebrews, Japanese, Polynesians, and others, all attribute great long^ 
evity to their earliest ancestry, until the introduction of higher mathematics 
and the solar year. 

The oldest histories preserved to us become what in our day we call au- 
thentic, when their nations acquired the art of writing, and divided time in a 
regular and uniform manner, by the solar year. 

The first and fabulous epochs of most histories begin with dynasties of deified 
warriors. The tendency to deification exists among all early nations, and we 
need not go out of our own history to prove it. Edmond the Confessor, the 
Archbishop of Canterbury, who died as late as 1242, was canonized as a 
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ttdni, only a differentiated form of the same tendency. The gods of antiquity 
wen partly imperBonifications of nataral forces, and partly deified men. 
They often bear the same relation to facts that shadows do to forms, being 
at troiBt bat simple distortions of the tmth. Few nations can examine im- 
partially the sabstratam of their ancestral religions creeds. How often do 
we find in dogmatic theology the imprint of early paganism? The Hawaiian 
nation is sapposed to have a considerable antiqnity. From time immemorial 
lliera hare been persons appointed by the government to preserve, nnim- 
palred, the geneology of their kings, which in 1863 embraced the names of 
more than seventy. Allow an average reign of twenty-five years, this would 
throw their history back 1,750 years, to A. D. 117 or earlier, say to about the 
Christian era. 

It was a custom throughout the islands of the Pacific to exterminate their 
enemies, either by killing or setting them adrift in canoes. The latter prac- 
tioe not only led to the peopling of the various Polynesian islands, but was 
also a cause which led to cannibalism, for want compelled the exiles to sub- 
■iflt on each other, and a taste once indulged in, was continued by survivors 
who suooeedeed in reaching some island, and thus cannibalism became estab- 
liahed. North American Indians have never been cannibals. 

When Spaniards first vifuted America, the western equatorial regions of 
the continent were the seats of extensive, flourishing and poweHul empires, 
whose inhabitants were well acquainted with the science of government, and 
had evinced oonsiderable progress in art. Boads fifteen hundred miles long, 
remain in Peru, relics of the past, as ancient as the Appian way. In very 
remote times social etiquette was observed and universally respected. The 
early Peruvians constructed saspension bridges across frightful ravines, and 
moved blocks of stone as huge as the Sphinxes and Memnons of Egypt. 
They bailt aqueducts of baked clay and coastructed dykes and causeways, 
and preserved a memory of past events by picture writing. They had a lan- 
guage of ceremony or deference, with reverential nouns and verbs, with which 
inferiors addressed superiors, a feature of resemblance to the Chinese in 
EaatMn Asia. 

Buins of extensive cities and fortifications are now found in Yucatan and 
regions of Central America; the elevated plains of Bogota and Cundinamarca; 
the open valleys of Peru; and the lofty, secluded and highly fertile tracts of 
Chili. These colossal remains of ancient primitive civilizations are passing 
itom the memory of a degenerate offispring, who now behold with indo- 
lent amasement these interesting relics of their illustrious predecessors. The 
origin, history ai^ fate of these powerful nations of America, who have left 
behind them such colossal memorials of an ancient civilization, is a study 
of profound interest. Stones, thirty by eighteen by six feet, are squared 
and hewn and reared with utmost exactness. Their style of arch is peculiar. 
Temples, pyramids, tumuli, and fortifications, with remains of buildings of 
singnhtfly massive architecture, often exquisitely carved, betokens a civilized 
antiquity. 

It seems impossible that these people should have passed from the conti- 
■ent of Asia by Behring's Straits, for no traces of any such people remain 
anywhere along that route. 
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Pyramids of remote antiqoity are fonnd in India, China and Tahiti, as w«U 
as in E«ypt and South America. Those of Egypt are in the best state of 
preservation and perhaps therefore the most recent. 

The learned Bavarian, Dr. Von Martins, regards the evidence inoontrorerti- 
ble "of the existence of the aborigines of America long anterior to the period 
assigned in Hebrew chronology for the creation of the world;" a noe whose 
utter dissolution manifests that it either bore within itself the germ of ex- 
tinction or attempted an existence under most fatally unfavorable conditions. 

Dr. Clarke says: ** No race of human kind has yet obtained a permanent 
foothold upon the American continent. The Asiatics trace back their life in 
Asia so far, that the distance between to-day and their recorded Btarting*-paint 
seems like a geologic epoch. The descendants of the Ptolemies still ooltivste 
the banks of the Nile. The race that peopled Northern Europe when (Greece 
and Rome were young, not only retains its ancient place and power, bat 
makes itself felt and heard throughout the world. On the American conti- 
nent, races have been bom, developed, and disappeared. The causes of their 
disappearance are undiscovered. We only know that they are gone." It re- 
mains to be seen if the Anglo-Saxon race, which has ventured upon a conti- 
nent which has proved the tomb of antecedent races, can produce a physique 
capable of meeting successfully, and advancing under, the demands that our 
climate and type of civilization make upon it. This is an interesting qnery. 

If we have been utterly confounded in contemplating the stupendous monu- 
ments of Egyptian magnificence, which continue to defy the ravages of time, 
what shall be said of remains of more ancient pyramids and colossal figures 
in America, of a style and character analogous to those of ancient Egypt, 
whose very stones are crumbling to decay, and on whose flinty sides verdure 
has crept over the dust of ages, until ancient and gigantic forests have acs 
quired root-hold, and grown over their very summits? Many an Alexander 
and Napoleon of pre-historic times has gone to his rest, and left no record, 
capable of enduring to the age we live in, to mark the glory of his empire. 
Many mummies are found in Peru, enveloped in bandages of fine cloth, 
while the bodies of kings are admirably preserved by means of a secret known 
only to the royal family. 

In the far distance of remote antiquity, successive peoples have risen to 
importance and passed away, long ages before the birth of those from whom 
the faintest ray of civilization has remained to cast even a feeble reflection of 
its pale light upon the fading pages of our most ancient historic records. 

A period has undoubtedly existed, in the primitive history of our earth, 
when the necessary equilibrium between its external and internal forces hss 
been lost. When the external pressure on the crust became diminished by 
the sublimation and recumposition of external elements, which, when refined 
and advanced, were unequal in density to the expansive force of igneous ma- 
terials confined in the interior mass. The solid enveloping crust of our 
sphere is the medium constantly acted upon, by these contending forces, in 
seeking a state of equilibrium. Geologists direct us to many prominenoes 
in which the upheaved strata, on one side, is abruptly broken, and on the 
other, gently inclined. Such ruptures could not have been gradual, for in 
places the whole combined strata is fractured, depressing portions, and ] 
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ing others to immense heights. Earth's surface, to-day, bears nnmiKtakable 
eridence, to every thonghtful student, that eraptive catastrophes have mate- 
riftlly changed its geological features— especially the levels. Many areas, 
foimerly submerged, are now dry, and known as alluvial formations. Seas 
have changed position, and rivers acquired new courses. New land has been 
formed, and mountain ranges reared by upheaval. Recent deep-sea sound- 
ings of the U. S. Hteamer Tuscarora— commander, Belknap — clearly illustrate 
how largely the bed of the Pacific Ocean—once but an extended valley, nm- 
nixig, perhaps, from the Arctic to the Caribbean Sea — may have augmented its 
area bj a comparatively moderate depression. During the glacial period, im- 
mense icebergs were produced at the poles, and as they increased in bulk, 
dming a succession of cold winters, they accumulated an enormous volume of 
water — Shaman life is considered to have been extant at this period — and when 
a snocession of warm summers, produced by the perpendicularity of the 
earth's axis to the plane of the ecliptic, succeeded in reducing these huge aocu- 
mnlations of polar ice, its volume retired, covering many vaUeys not previously 
mbmerged. This could have given rise to the legend of a Flood, which may 
have occurred, but could not have been universal, for a sufficient amount of 
water does not exist to cover the highest mountains, and submerge the entire 
earth. 

A sudden and eruptive convulsion of earth's crust during the tertiary, near 
the dose of the cretaceous period, whether separate or conjointly with a flood, 
most necessarily have destroyed a large majority of partially developed men, 
•Imggling to evolve the higher human types. Portions of Asia, Africa, and 
Ansdralia are supposed to have been elevated; while Europe, the extreme north- 
em portions of America, the Caribbean Sea, and the beds of certain oceans were 
depressed. The effects must have been most forcible around the poles and 
•ooth of the equator. Dead river beds which cross the highest mountain 
ranges of the Pacific Coast, and yield so largely of gold to hydraulic washing, 
dearly confirm radical changes in the physical conditions and levels of this 



The surviving remnants of these catastrophes, in Asia, Africa, Yucatan, 
and a few scattering tribes of North America, thenceforth appear as the pro- 
genitors of ail living nations. It is only from this period that we can hope 
to trace the early history of humanity. Previous beiugs, if in harmony with 
physical conditions, must have been generally in the incipient stages of hu- 
man erolution. In Central America alone, we find ruins, whose hoary an- 
tiquity seem to claim for its inhabitants the earliest civilization of which any 
mees remain. It is fair to infer that the pyramids of Yucatan were antedi- 
lavian and escaped inundation, as did the cities of Polenque and Copan. 
Tlieee elaborately constructed cities of Central America exhibit conceptions 
of beanty which, as early specimens of a gradually unfolding art, appear to 
antedate all similar structures extant. 

Plausible groundH of inference exist, that the earliest manifestations of cul- 
tore known to us, was among the primiiive settlers of Central America, who, 
having acquired mechanical invention, art, and the rudiments of scieuce. 

Paor. Cal. Acad. 8ci., Vol. VI.— ». 
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built dwellingA and temples, which yet endure as testimony of their progresc, 
Although their minds were doubtless uncultivuted in tho *e higher branches 
of knowledge and refinement which ensures perpetuity to national life, they 
seem to have led the world in the early use of language, and the adoption of 
picture-writing to record and communicate ideas. 

The sun, which was long the national emblem of Central American nations, 
is the absolute basis of mythology. It seems probable that Yucatan once ex- 
tended over the present bed of the Gulf of Mexico, including the West Indian 
Islands. The Caribs may be a degeuerate remnant of some aboriginal caoe. 
The ancestors of our North American Indians were yery uncultivated in their 
physical, mental and social condition. 

Long before Egypt, the progenitor of Greece and Europe, was settled, the 
inhabitants of Yucatan appear by their monuments to have been well ad- 
vanced in general intellectual attainments, and to have led all known nations 
in art and science. Why may not a branch of this people have emigrated 
to China and Egypt, and there have become a large and advanced nation ? 

Many things unite to prove that China, at the opening of her treaty ports 
to European trade, was unmistakably retrograding in the physical as well as 
social organization of her people. Her highest prosperity is thought to have 
been reached about the reign of Genghis khan. 

Agassiz tells us that, geologically considered, America is the oldest con- 
tinent. If so, why should we not look to it, as the spot where the human 
race first gained ascendancy, and acquired its primeval home? If its primi- 
tive races have died out, and stone pyramids crumbled beneath the dust, is it 
not a strong argument in favor of her autiqnity? In Asia, traces yet remain 
of original races, whose earlier civilization in America, under different physi* 
cal conditions, has had time to culminate, dissolve, and fade from sight. 
When, in the early development of America, proj^ress was sufi&cient to facili- 
tate emigration, why may she not have furnished population to Asia? In 
submitting this question, with evidence calculated to warrant further study, 
and outlining various channels for investigation, we aim to attract for it that 
scientific attention which, as an ethnological problem, it fairly deserves, hop- 
iug some satisfactory answer may be attempted, before facilities for interroga- 
tion yet available among American aborigines, shall have passed a^ay forever. 

This imperiect collection of facts is laid before the Academy in its present 
condition, not in any way to ask for present endorsement, but to awaken 
new sources of inquiry among thoughtful ethnologists, which may ultimately 
lead to a discovery of the truth. A large mass of additional iacU bearing 
upon this subject require more labor than I have yet found time to bestow, 
and would also unreasonably swell this already lengthy paper, which is 
offered as a simple inquiry, suggested to careful and tecbnioal scientiBts, 
who, by comparing physical, embi-yological, and linguistic characteristics, 
pertinent histories, and traditions, may in future establish or disprove the 
possibilities here shadowed forth. 
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Regular Meeting, May 17, 1875. 

Vice-President Edwards in the Chair. 

Fifty members present. 

Oustave Mahe and Ernest L. Hueber were elected resident 
members. 

Joseph L. King and Pembroke Murray were proposed for 
membership. 

Donations to Museum : Sponges and tertiary fossils from San 
IMego, by Henry Hemphill; concrete gum, from C. B. Smith; 
archil from Mazatlan, and Epiphites (Abies Douglassii), Henry 
Edwards; fragments of wood from a well 180 feetdeep in Alvarado, 
Alameda County, California, from John Hall; Indian Mortar, 
from Amos Bowman; fine specimen of peacock (mounted), from 
James Lick; portion of skull of Ursus harribilis, from M. 
O'Hara; snake from Master Willie Lockington. 

Wm. Guerin read a paper on "The Sewage System of San 
Francisco." 

Mr. Stearns read a paper by J. E. Clayton, of Salt Lake, as 
follows: 

The Glacial Period— Its Origrin and DeYelopment. 

BT J. ■. GLATTON. 

In the summer of I860, 1 disoovered the markings and terminal moraines 
of the QlAcial system of the Sierra Nevada mountains, on the head waters of 
the Merced and Tuolnmne riTers. 

Upon my retam to Ban Francisco, I reported the facts to the California 
Academy of Sciences. Since that time I have been a carefol student of the 
glacial phenomena presented on the western slope of the continent. In other 
portions of the world, the phenomena of the Glacial period have engaged the 
attention of scientific investigators, ever since geology became a science. 

Many theories have been suggested to account for the sudden change of the 
climate of our planet, at the close of the tertiary age, from temperate and 
tropicrtl heat to that of arctic cold. The theories pot forth by the ablest 
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writers on the subject have failed to acoonnt, satisfactorily to my mind, for 
the most important facts observed. Many of these theories are based upon 
an assumption of conditions and causes that cannot be maintained by logical 
deductions from the general laws governing the progressive development of 
the planet. • 

I will review briefly some of the theories put foi-th by eminent scientists, by 
which they attempt to account for the great changes in the climate at the 
close of the tertiary age. 

THE FIB8T THBOBT 

Is, that there occurred a great upheaval of land in the Northern Hemisphere, 
by which the currents of the ocean and of the atmosphere ^»ere greatly 
changed or modified, and that this great elevation above the ooenu level was 
the primary cause of the change of temperature. This line of reasoning 
appears to me untenable, for the following reasons: 1st. If the elevation of 
the land surface had of itself sufficient infiuenoe on the climate to produce 
the Glacial epoch, it ought by the same law to have continued that condition 
until the present time, and to an indefinite period into the futiuv ages. As 
this supposed cause has not been sufficiently potent to continue glacial condi- 
tions, it therefore follows that it was not the primary cause of climatic 
changes, but was merely a modifying influence, in so far as it changed to a 
limited extent the direction of the air curi'ents. 

2d. The thermal effect of the sun's rays upon land surfaces is much 
greater than upon water surfaces. Hence the atmosphere becomes heated by 
its contact with the land even at great altitudes. The land surface of the 
North American continent will probably not exceed an average altitude above 
sea level of more than two thousand feet. Compare this altitude with the 
different heating power of the sun's rays upon land and water, and the change 
would in all probability be an increase of atmospheric temperatures. 

3d. The effects of the elevation of the continents would be to largely 
increase the land surfaces, and correspondingly decrease the areas covered by 
water. The interior basins or inland seas would be drained off, the water- 
sheds steepened, so that the surplus rainfall would be rapidly drained into 
narrow, swift-running streams, thus reducing the sources of vapor to very 
narrow limits as compared with the water surfaces in the beginning of the 
tertiary age. It therefore follows that a largely decreased evaporating surface 
and a correspondingly increased thermal effect of the sun's heat, could not 
supply the conditions for a continental glacier system. Hence I conclude 
that the elevation of land surface in the Northern Hemisphere was not an 
adequate or primary cause of the Ice period. 

8BOOND THBOBT. 

Some investigators suppose that, by some means, the relative positions of 
the poles of the earth have been changed, so as to bring the then frozen zone 
into the range of the now temperate and tropical latitudes. As a proof of 
this, they cite the facts that the remains of vegetable and animal life, that are 
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now peonliar to the tropics, are found in abundance in the polar regions of 
our time. By what means a self-balanced rotating globe could change the 
position of its mass, without changing its line of rotation, is not shown by 
the advocates of the theory; and unless the cause of such change can be 
dearly shown by facts that cannot be accounted for in any other way, the 
theory cannot be accepted as even probable. 

If the general proposition is true, that the earth was originally incandes- 
oent, and has been slowly cooling through past ages by radiation, it follows 
that the conditions for tropical life must have begun near the poles, and 
progressed toward the tropical zone, in harmony with the changes of climate. 
If no violent disturbances of level had taken place, the change would have 
been slow and almost imperceptible; but we know that violent changes in the 
«*rth's crust have taken place, and have produced rapid if not sudden 
changes in the temperatures and climates of its surface. These changes 
have been sufficiently violent to destroy the characteristic types of life exist- 
ing at the time, and mark a distinct period in the progress of the globe 
toward its present condition. I therefore conclude that the theory of a 
ehange of the poles of the earth is not susceptible of proof, and therefore 
unworthy of serious consideration. 

THIBD THBOBT. 

Another class of investigators, failing to apprehend the true causes which 
produced the Ice period, have proposed the theory that the solar system, in 
its sweeping circle through space, has encountered or passed through frigid 
aones in the stellar spaces that reduced the surface or atmospheric tempera- 
ture to an extent sufficient to give an Ice period to our climate. 

This theory, like the one above considered, has not been proved by any 
ii«ll considered facts, neither is it susceptible of proof by any known means 
within reach of human investigators. If this theory were true, the waters of 
the globe would have been frozen where they now are, and could not have 
been transferred to any considerable extent, by evaporation and condensation, 
iqxm the land surfaces. 

The extinction of life would have been a slow, starving and *' freezing out " 
prooess, that could in no reasonable way account for the facts of glacial 
timet. The oonclosion therefore follows, that cosmioal influences had nothing 
to do directly, in producing the Glacial epoch at the dose of the tertiary age. 
The facta, so far as I have been able to trace them out, all seem to indicate 
that the geological disturbances and volcanic eruptions that occurred at the 
doae of the tertiary age, together with the return trade winds, were the only 
, ample and suffident to produce the facta and phenomena of gladal 



The question then may be asked here: What are the conditions necessary 
to produce a gladal period? The answer is plain and simple: 1st. A folding 
and didocation of the earth's crust along great longitudinal lines (N.-S.) 
along the western borders of one or more continents. 2d. The issue of in- 
terior heat, followed by great outflows of lava along such lines of fracture. Sd. 
The local vaporization of the waters of the surface by contact with the lava 
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outflows and other points of escaping heat. 4th. The ascent of the vapors to 
a height sufficient to penetrate the return trade windf«, or npper cnrrents of 
the atmosphere. 5th. The general depression of the ocean beds, and cor- 
responding elevation of the continents, and development of the great mount- 
ain chfidns of the globe. 

That such conditions and facts did occar at the close of the tertiary age, 
substantially in the order named, is well known to every practical student of 
Geology. That such conditions and facts, in conjunction with the upper 
currents of the atmosphere, were ample of themselves to produce and would 
of necessity cause the glacial epoch, cannot, in my opinion, be Kcriously 
questioned. 

To bring this subject clearly before the mind, it will be necessary to make 
a brief survey of the physical geography of the continents during the tertiary 
age. The geological records, so far as science has been able to trace them 
out and interpret their true meaning, show that, in the beginning of the 
tertiary age, the continents over their largest areas presented low, undulating 
surfaces, but slightly raised above the ocean level; that large districts were 
covered by fresh-water lakes and inland seas, some of them at one period 
presenting the forms of life peculiar to marine and brackish waters, and at 
other periods only such living forms as are known to exist in fresh water — 
thus proving that slight oscillations of the earth's surface were sufficient ta 
cause the oceans to invade some of the interior basins of the continents and 
fill them with salt water. Hence, in many of the tertiary formations, we 
have presented the various forms of life peculiar to marine, brackish, and 
fresh waters. During the progress of the tertiary times, great changes of level 
were produced over large continental areas, until they became mostly dry 
land. In the later tertiary period, the marine deposits were gradually con- 
fined to the low borders of the continents, and the interior basins became 
filled exclusively with fresh water, and only fresh-water deposits were formed 
in their beds. 

The climate of tertiary times fluctuated from a tropical warmth, that was 
well nigh universal over the globe at the beginning;, to temperate and even 
Arctic cold in the higher latitudes, where great elevations of mountain chains 
occurred iu the later periods. At the close of the tertiary age, the disturb- 
ances of the solid crust of the earth were enormous. Great mountain chains 
were elevated on all the continents, accompanied with corresponding de- 
pressions of the ocean beds, thus confining the oceans to narrower limits 
and increasing the land surfaces above the waters. 

This last grand change of land and ocean levels must have occurred mainly 
by sudden convulsions and re-adjustments of the earth's crust. The con- 
tinued radiation of heat from the fluid nucleus of the globe caused its con- 
tinued shrinkage. The consolidated crust conformed to this shrinkage by 
corrugations and oscillations of level. The sinking down of the ocean beds 
and elevation of the continents went on slowly through the long periods of 
the tertiary age, until the lateral pressure of the earth's crust became so great 
that it culminated in a series of dislocations and uplifts over all the conti- 
nents of the globe. The ocean beds were doubtless equally disturbed and 
broken, bo as to relieve the lateral pressure caused by the shrinkage of the 
interior. 
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The immediate effect of this relief of lateral pressare would be the settling 
dovm of the broken, folded, and dislocated emst with ueai'ly its full weight 
upon the molten mass of the interior. This would oaase the outflows of 
IftTas throngh the broken lines, until the fluid and solid portions of the globe 
were balanced according to their relative densities and weights, just as water 
will ascend in the flssnres of broken ice to the points of equal weight. It 
would appear from this line of reasoning, that the greatest outflows of lava 
ought to have occurred where the greatest downward folding took place; and 
Uiis is strongly indicated, if not proved, by the islands of the oceans being 
nearly all of volcanic origin, and the lower flanks and plateaus of the conti- 
nents having the greatest lava outflows. 

While we must admit that the changes of level over large areas of the globe 
were very slow, and extended through long geological periods, we are still 
forced to the conclusion that sudden changes of vast extent have taken place 
at Uie dose of the principal eras. These convulsive movements not only 
changed th% relative positions of the land and ocean levels, but also swept 
away all living forms peculiar to the geological age that whs terminated by 
•ueh changes. The general results following such violent terminations of 
geological ages would be — 

1st. The escape of enormous quantities of interior heat, accompanied by 
great lava otitflows along all the principal lines of disturbance. 

9d. The consequent vaporization of large quantities of water, continued 
through the period of disturbance, and until the lavas were cooled and all 
the principal vents of escaping heat were closed. In the earlier geological 
periods, when the average temperature of the earth and atmosphere was 
much higUer than it is now, the waters vaporized during periods of volcanic 
or igneous activity would descend in floods of rain; but in later times the 
general temperature became so much reduced by the radiation of heat, and 
the cmstof the earth had become thickened to such an extent, that the 
atmospheric temperature was dependent mainly upon the influence of the sun. 

Under these conditions, the vaporization of the waters by the outflows of 
la^a and hot gases, at the dose of the tertiary age, would give results greatly * 
moctiiled by atmospheric temperature. Near the points of igneous outbreak, 
the lower zones of vapor would descend in floods of rain; but those portions 
of the continents lying east of and remote from the lines of volcanic activity 
would be buried in enormous depths of snow. Prof. Tyndall says, **To 
produce a glader, we must flrst vaporize the waters." I think I have indi- 
eated how the waters were vaporized. The next thing to demonstrate is the 
freezing of the vapors, and their distribution over the continents, especially 
over those portions remote from active igneous disturbances. 

A oarefol study of the wind currents at this point becomes an essential part 
of the problem to be solved. The currents of the lower portion of the atmos- 
phere are modified in their movements to a great extent by the mountain 
ranges and continents, but their general tendency is toward the west, as 
tliey approach the equator. The upper currents are more uniform in their 
movements, and they have a general tendency toward the northeast and 
•oatheast, moving spirally from the equator toward the poles, in curves of 
great length around each hemisphere before the polar regions are reached, 
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where they curve under and a^^ain become the lower currents on their return 
to the equatorial zone. 

If the globe was a perfectly smooth sphere of homogeneous material like 
water, the atmospheric currents could be mapped out with mathematical ac- 
curacy; but the unequal surface of the land and the different thermal effects 
of land and water surfaces produce great modifications of the wind oorrentB 
in certain latitudes. 

This is especially the case along the west ooant of the North American con- 
tinent, where the polar cnrreut swings for out to the westward over the Pa- 
cific, and the return trade wind, or upper current proper, swoops down be- 
hind It to the east and strikes the west coast, and sweeps northeastward oyer 
the continent. 

This fact is beautifully and conclusively proved by the trees on all the 
higher mountains from the Pacific coast to the summits of the Bocky Mount- 
ains. The scrubby trees in all exposed positions near the higher summits 
lean east and northeast; even the small twigs are bent around th^limbs and 
trunk in the same direction, so that the whole aspect of the tree presents the 
appearance of reaching out to the northeast with every limb and twig. These 
facts show that the wind does blow in that direction (N. E. ) almost con- 
stantlT. The general fact is well known, and I will not go into tedious details 
to prove what must be readily admitted by hundreds of careful observers. 

At the close of the tertiary age, the western slope of the continent was the 
principal scene of active volcanic disturbance. To comprehend the fearful 
extent of this disturbance, and the enormous masses of lava outflows, one 
must travel over the disturbed regions and see them. Hy powers of descrip- 
tion are too limited to undertake the herculean task. The whole weatem 
slope of the continent has been broken, crushed and distorted in every con- 
ceivable manner. Districts as large as some of the smaller States have been 
buried to unknown depths with lava and ashes. Large rivers and great lakes 
were swept out of existence by the overwhelming catastrophe. The lakes, 
rivers and oceans sent columns of hissing vapors miles in height into the 
' upper air currents, where they were frozen as they were conveyed eastward, 
and spread broadcast over the more quiet eastern slope of the continent. 
Thus the waters of the Pacific coast were vaporized and spread over the con- 
tinent by the return trade winds. All living things were overwhelmed and 
buried in the sudden storms of snow. The mastodon and kindred tribes 
were buried up suddenly, with their stomachs full of food, their bodies 
loaded with fat, and not a trace of any slow process of change in climate 
from cosmical or other exterior causes. 

It was evidently no slow, starving-out process that destroyed the animals 
of tertiary times, but the sudden and overwhelming effects of a great geo- 
logical catastrophe. 

While the elephant, rhinoceros, and other large animals were being buried 
in the ashes and debris near the volcanic outbreaks on the Pacific slope, the 
same class of animals were being covered hundreds of feet deep in snow on 
the eastern slope of the continent. 

Those animals that were not buried, like Pompeii, in ashes and mud near 
the outbreaks, were overwhelmed and destroyed by the resistless floods of 
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x«in, and the ornshing shockfi of the earthquakes The snow and ice period 
of the northeast was coDt<*mporaDeoas with the flool period of the Pacific 
ooast. 

No continental glacial system covered the Pacific portion of the United 
States, notwithstanding the altitudes were mach greater; the glaciers were 
looal, and more or less isolated, dostering around the higher peaks of the 
mountain^. 

The valleys and basins of this western volcanic region were filled with hot 
water, hissing steam, and volcanic products. No ice beds could form in the 
vaUeys of the Pacific; the hot rocks and escaping gases were busy, vaporizing 
the waters for the glacial supply of the east. No gentle snow-flakes could 
find a resting-place upon the table lands and valleys of the volcanic belt; but 
floods of rain descended, and plowed deep gorges down the steepened fianks 
of the recently elevated mountain rang^s, thus establishing a new river 
qrstem for the Pacific coast. 

The most prominent examples of this are seen on the western slopes of the 
Sierra Nevada range, in the State of California, where the old river system 
has been completely buried, first by ashes and debris, brought down by the 
floods of water from the vents along the higher portions of the range, and 
secondly by broad streams of lava extending from such vents, to the plains of 
the valley. Notable instances occur in Tuolumne, Sierra, and Plumas coun- 
ties. The portions of the old river system that were covered by the lava 
outflows were protected by them from subsequent denudation, and are now 
the summit lines of long ridges that divide the waters of the newly formed 
river caiions. 

Under these immense fields of volcanic ashes and lava beds are found the 
relics of the tertiary life; and not a trace of such life has been found any- 
where existing on the Pacific coast since this period of uplift and volcanic 
Acttvity which closed the tertiary age. 

The next notable changes were the development of the new river system, 
by the ehangaa of the water-sheds and the enormous floods of water that fell 
fior many years near the lines of escaping heat, and the formation of gladers 
on the lufl^er portions of the mountain ranges. In some places the glacial 
action has been traced down the slopes of the granite peak to the lava beds, 
and for considerable distances on their upper surfaces, thus showing that as 
the lavas became cooled, the ice pushed its way over their higher portions. 

Here we find events well marked in the order of their occurrence: 

let. An undulating, fertile country, of subtropical or temperate climate, 
teeming with the living forms of tertiary times. 

Sd. A violent and sudden outbreak of volcanic actirity, |M>companied by 
great changes ot level. 

3d. The destruction of nearly all life, followed by floodit of rain to an 
extent nowhere possible except near the sources of vaporization. 

4th. The formation of glaciers on the higher mountains toward the close 
of the flood period, and as Moon as the local temperature was suflldently 
lednoed to permit their formation. 

These characteristic changes were not confined to the CaHfomia coast. 
The Una of volcanic activity extended from Cape Horn to Behring Strait. In 
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fact, the whole western slope of the American continent, from the Paoifio 
shores to the snmmits of the Andes, Cordilleras, and Hooky Mountains, was 
in active eraption and volcanic disturbance. 

If no other parts of the world had been subjected to like disturbances, the 
vaporization of the waters along this one ^eat zone would have been suffi- 
cient to modify its climate; but other portions of the globe were disturbed 
to nearly an equal extent. And there can be no doubt about the effects of 
Ruch enormous evaporation of the waters on the climate of every part of the 
earth; even tropical countries would be covered with snow if the vapors wore 
sufficiently abundant and dense to exclude the heat of the sun for a series of 
years. The influence of the trade winds or great general currents of ths 
atmosphere, must not be lost sight of; they were the conveyers and distrib- 
utors of the vapors produced by the escape of interior heat at the various 
points of disturbance. 

By tracing their general courses from such lines of disturbance, it is eisy 
to determine where the greatest deposits of snow would accumol&te and 
form the continental glaciers. 

I have said that nearly all traces of tertiary animal life, were swept from the 
American continent. But such does not seem to be the case with AfHoa, 
India, and a part of Asia; there the elephant, rhinoceros, and many other 
types of life closely allied to the tertiary mammals, remain. 

This important difference in the present types of life of the two hemi- 
spheres can be accounted for upon the general basis of the theories advanced 
in this paper. The course of the return trade winds, or upper currents of 
the air, is toward the east, but constantly diverging north and south from the 
equatorial line. The American continent is narrow in the equatorial zone, 
except a portion of South America. 

The great volcanic activity along the Pacilic slope overwhelmed the low 
lands with floods of water of such enormous volume, that nearly all land 
animals were swept off or buried in the debris from the mountains. There 
is no doubt but all the highlands of the tropical portion of South America 
were buried deep in snow, if not with glaciers. Now take the line of the 
upper air-currents across the Atlantic to the coast of Africa, and you will see 
that the divergence of these currents north and south will divide the vapors, 
and leave Africa comparatively free from their effects. The west coast of 
that continent was but slightly disturbed by volcanic activity, and there was 
not enough local vaporization along its west coast to give it a glacial system 
or flood period of sufficient volume to destroy its land animals completely. 

The same may be said of portions of Asia and India. Hence the preserva- 
tion of leading tertiary types in the Eastern Hemisphere, and their almost 
complete destruction in America, must be attributed to the operation of the 
atmospheric currents in conveying the vapors away from some portions of the 
land, while they covered other portions to great depths in snow and ice. 

Some geologists assert that many of the tertiary mammals existed in North 
America after the close of the glacial epoch. This opinion should be received 
with great caution, for the reason that such remains were preserved in the ice 
and snow of the glacier period; and as the glacial fields slowly moved down 
mountain slopes and melted away in later times, the skeletons would be 
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deposited in lakefi and alluvial deposits along rivers, and become so inter- 
mingled with the remains of more recent times, as to give them the appear- 
ance of being contemporaneous. 

By referriog to the researches of Agassiz, Forbes, Tyndall, and other emi- 
nent investigators of glacial phenomena, it will be seen that they admit the 
inflnenoe of the air-carrents in glacier-bailding. 

The great return trade-wind current, that sweeps in a curved line across 
Korthem Africa and the Mediterranean Sea, deposits its accumulated vapors 
In snow upon the Alps, where the glaciers of the present time have given 
•oientists an opportunity to study their formation and movements, and to 
trace out, to a limited extent, the causes that produce them. 

I must beg the indulgence of the Academy and scientific investigators gen- 
erally, for the incomplete and somewhat crude style in which this interesting 
subject has been presented by me; but I must express the hope that it is 
sufficient to call the attention of abler minds to the broader field it opens up 
for future investigations, and that it will add a little to the sum of our present 
knowledge of one of the most interesting periods in the geological history of 
onr planet. 

Sax^ Laui Ottt. February 12th, 1875. 

Mr. Steams and Dr. Blake made some verbal remarks on the 
subject of the above paper. 

The Secretary read an extract from a letter by A. W. Kiddie, 
County Surveyor of Plumas County, confirming the claim of Dr. 
Harkness as the rightful discoverer of Lake Harkness. 



Bboulab Mebtino, June 7th, 1875. 

Vice-President Gibbons in the Chair. 

Twenty-five members present. 

S. B. Christie and Frank Soule were elected resident members. 

A. W. Crawford, Dr. G. King and Dr. P. W. Godon were 
proposed as candidates for membership. 

Donations to the Museum: From F. Gruber, specimens of 
green-winged teal and blue-winged teal; from Samuel Purdy, 
galena and silver ore from Utah, bismuth from same place, and 
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sUver ore from Sonora, Mexico. President DayicUon donated 
seeds of wax tree, copper and pheasant skin from Nagasaldy 
Japan. J. Begg donated specimens of cones of Pinu8 aristahu. 
Mr. Graham presented a specimen of '* Loco " poison {Oon/iropia 
campeatris) from Bakersfield, S. P. R. R. Prom Mir. Zeller- 
baoh, quicksilver ore from Lake County. J. P. Moore presented 
specimens of ore from various localities. J. G. Bilej presented 
specimens of ore from Lake County. Specimen of Picea rdir 
giosa, from volcano of Colima, Mexico, from J. Boegel. A. J. 
Dennison presented piece of chestnut or ash wood found em- 
bedded in piece of quartz from depth of 230 feet from surface, 
in Lee mine, Elko County, Nevada, on C. P. B. B., Palisade, 
472 miles from San Francisco. 

Henry Edwards submitted the following: 

Pacific Coast Lepidoptera.— No. 12. On some New 
Species of Koctnidse. 

BT HEMRT EDWABDB. 

The species of moths desoribed in this paper belong to the group AnarHdas, 
many interesting forms of whioh have been recently figured by Ifo. Grote, in 
the Bulletin of the Academy of Sciences of Buffalo. Their extreme rarity in 
collections has always rendered them a favorite division of the family, and 
more than one of the genera now noted would appear to be confined to the 
Pacific States and Territories. The genus Annaphila, recently founded by 
Mr. Grote upon a Calif omian species, Ann. diva,, is remarkable for the light- 
ness of the color of the lower wings, the system of colorati<}n much reeem- 
bling that of the genus CatoccUa. The insects fly in the hottest sunshine, and 
with the greatest rapidity, alighting only occasionally, when the harmony of 
color existing between the upper wings and the lichen-covered rocks or 
trees to which they attach themselves, renders them almost invisible. They 
are, therefore, very difficult of capture, and can really only be taken while on 
the wing, the procesn requiring a sharp eye and a steady hand. Nothing 
whatever is known of their larval condition. A, diva. A, depida, and A. am- 
icula are the most common of the group, the remainder being only found in 
my own collection or in that of my friend Dr. Behr, who has generously placed 
his unique species at my disposal for description. I have in all cases adopted 
his MS. specific names as applied to the specimens in his cabinet. The genus 
Aaenus is found on flowers in the early spring, the species Ax, arvtUxs, on 
which Mr. Grote has founded the genus, being common in warm pastnres 
throughout the State, as early as the first weeks in March. It is to be ex- 
pected that diligent search, particularly in the southern portion of the State, 
will reveal many other species of these beautiful and interesting moths, and 
the attention of entomologists is earnestly directed to them. 
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Anuria KeUoggix^ n. sp. Hy. Edwards. 

Head, thorax and abdomen, black, with silver gray hairs. 

PrimarieB, black, mottled with silyer gray. The basal half line and the t. a. 
are indistinct, the latter only very slightly dentate; orbicular and reniform, 
Tery distinct, the former brownisb, the latter surrounded by a white cloud. 
T. p., bent anteriorly after reacbiug the middle, distinct near internal margin, 
and edged outwardly with gray. Sub-terminal line whitish, tri-dentate, edged 
anteriorly with black shade, most strongly marked on the costa; marginal line 
black, out with white streaks. Fringes blackish, mottled with gray. 

Secondaries, black, with white median fascia, not reaching to anal margin. 
Fringes, white. 

Beneath, both wings are largely white. Primaries, with the base and a 
taroad sub-marginal fascia, dusky black. Secondaries, with base, small discal 
spot, and rather wide sub-marginal band, also dusky black. 

Expanse of wings, 1.35 inches. 

(Coll. Hy. Edwards, No. 5534.) 

Taken in Tuolumne County, California, by Dr. A. Kellogg, to whom I am 
indebted for much valuable material, and to whom, with sincere regard, I 
dedicate this species. It is allied to A. mdanopa of Labrador, but differs con- 
siderably by the more elaborate markings of the primaries, the much wider 
black margins of the secondaries, and the darker and more pronounced col- 
oring of the under side. 

Anaria crocea, n. sp. Hy. Edwards. 

Primaries, grayish brown, speckled with black. Basal half line much bent 
inwardly at its conclusion. Between it and the t. a., the space is covered by 
mingled brown and white scales. T. a., which is gray, edged with black, runs 
obliquely from costa to beyond the middle, then forms a double tooth as it 
leaohes the internal margin; orbicular and reniform, white, well defined; me- 
dian space darkest towards internal mnrgin. T. p., white, with anterior edge 
blackish, rounded from costa, and almost lunate in form. Behind it are many 
white scales on a brownish ground, most strongly marked on the costa. Sub- 
term, consisting of a blackish shade, approaching the t. p. by a series of black 
dots. Fringe, gray, mottled with black. Thorax and abdomen, light gray, 
sprinkled with black. 

Secondaries, yellow orange at base, with rather wide black margin. 
Fringes white. 

Beneath, the wings are yellow orange, th^ lower side the darkest, with 
rather wide black margin, the costa of each sprinkled with brownish scales. 

Expanse of wings, 0.85 inch. 

Dalles, Oregon. (Coll. Hy. Edwards.) 

It is possible that this species may form the type of a new genus, thon^ 
the similarity of its system of coloration to the European A, myriUH, induces 
me to place it here. 

MsHd^fiHa venufta, n. sp. Hy. Edwards. 

Head and thorax, rich chocolate brown; abdomen, black, with the anal 
hairs golden brown. 
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Primaries, with the base and oater margin rich chocolate brown. T. a., 
deeply notched anteriorly in the center. T. p., with a tooth extending out- 
wardly, the space between these lines being cream white, except on the oosta, 
where there is a light brown spot. Orbic, obsolete. Beniform, distinct, 
ovate, dusky. Fringes, brown. 

Secondaries, blackish brown, with large white patch occupying the whole 
of the center of the wing, but not reaching to the anal margin. In this space 
near the base are some black scales. Fringes, white. 

Beneath, primaries largely white, with costa and base broadly blackish, and 
a very large and distinct black discal spot. Margins, blackish, widely so at 
apex. Secondaries, same as the upper side. 

Expanse of wings, 1.05 inch. 

(Coll. Hy. Edwards.) Kalamath Lake, Oregon. Lord Walsingham. 

A most exquisite and remarkable species. 

Melicleptria xxiccinicef u. sp. Hy. Edwards. 

Aruirta vnccinice, Behr. MSS. 

Head and thorax, brown, with a few brown scales; abdomen, blackish brown, 
with the base of segments whitish. 

Primaries, light brown, with a golden tinge; base of the wing darker than 
the other portion. T. a., only moderately curved, very slightly dentate ante- 
riorly as it reaches the internal margin. Median shade, whitish, brown as it 
reaches the costa. Orbicular, almost obsolete. Beniform, large, distinct. 
T. p., whitish, bent considerably outwards near costa, nearly straight towards 
internal margin. Sub-term., sharply toothed in the middle; resting upon this 
line are four or five black dashes. Fringes, shining golden brown, with 
darker patches. 

Secondaries, black, with median white fascia, broadest behind the middle, 
but not reaching to thn anal margin. Near the outer margin is a small white 
streak, suggesting a sub-marginal band. Fringes, white. 

Beneath, primaries black, reddish near costa, with broad median band, a 
kidney-shaped spot near apex, and anteriorly notched marginal band, all 
cream white. Secondaries, black, with a large space near the costa, reddish 
white, and a nearly oblong spot in center of wing, cream white. Behind this 
is also a small white spot. Fringes of both wings as in the upper side. 

Expanse of wings, 0.75. 

(Coll. Dr. H. Behr.) Sierra Nevada, Cal. 
« 
Melicleptria fctsciata, n. sp. Hy. Edwards. 

Primaries, fawn drab. Between t. a. and base, a slightly darker streak ex- 
tends along the internal margin, and more slightly along the median nervule. 
T. a., almost obsolete. Median space, whitish, forming with white fascia of 
secondaries an almost continuous band. Orbicular and reniform, white, dis- 
tinct. T. p., blackish, commencing very near the apex, then slightly bent 
inward, and straight as it reaches the outer margin; behind it a dark exter- 
nally toothed shade. Margin, whitish, with fringe a little darker. 
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Secondariea, black, with rather narrow white median fascia, toothed in the 
center, and not reaching the anal margin. Fringe, white. 

Beneath, primaries largely whitish, with a streak from base almost to center 
of wins<, and a large irregular blotch on apical margin, black, leaving the 
interior niiargin, a large portion of costa, and the apex, white. Along costs 
of both wings are a few reddish scales. 

Expanse of wings, 0.80. 

(Coll. Hy. Edwards, No. 203.) Placer Co., Cal. 

Very nearly allied to M, vaccinicBt of which it may possibly be the other 
•ex; but the differences of the under side are very striking, and while the 
base of the primaries is almost black in vaccinia?, in the present species it is 
dark fawn drab. The t. a. and t. p. lines are also much straighter than in 
the preceding species, and the median shade, with white fascia of seconda- 
ries, form a mnch more continuous line. 

Jfe/ic^ep^ria oregonica, n. sp. Hy. Edwards. 

Anthcecia ortgcnica. Beta, MSS. 

Head, thorax, and abdomen blackish, with gray hairs. 

Primaries, chestnut brown, with golden reflection. As in M. auetus, Grote, 
the traces of the ordinary lines are lost. The base is dark, almost black, 
with the orbicular white and well defined. Beyond the middle and inclosing 
the reniform is a white band, bent inwardly, indistinct on costa, and not 
reaching to the internal margin. Sub-term., nearly straight, whitish. 

Secondaries, blackish brown, with rather broad white median fascia, which 
is interrupted and almost divided near anal angle. Near exterior margin is 
also a white oblong spot. Fringe, whitish. 

Beneath, primaries, white, with two nearly square spots in center, a line 
resting on the anterior one directed towards the base, and an almost regular 
sob-marginal band, brownish black. Secondaries, also white, a large kidney- 
shaped discal spot, and a marginal band reaching from base beyond anal 
angle, blackish. 

Expanse of wings, 1.00 inch. 

Coll. Dr. Behr. (Hy. Edwards, No. 4405.) Oregon. Colorado. 

Heliothia Crotchii, n. sp. Hy. Edwards. 

Fawn drab, with blackish brown markings. T. a., much toothed exteriorly 
near internal margin. Median shade, pale. Orbicular and reniform, both 
distinct, the latter surrounded by a brownish cloud. T. p., commencing very 
near the apex, bending inwardly about the middle, thence almost straight to 
internal margin. Beyond this is a brownish, dentate fascia, the dentations 
formed by the sub-term. line. Marginal line composed of black dots. The 
whole of the nervules are pale and distinct, giving a reticulated appearance 
to the surface. 

Secondaries, dusky, whitish towards the base, with olouded discal dusky 
•pot. 

Beneath, yellowish drab; primaries, with large discal spot, and some dashes 
near the base, blackish brown; margin, wide, dusky, with sub-terminal line 
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pale. Fringes, drab, mottled with brownish. Secondaries, yellowish drab, 
with oblong discal spot, marginal and snb-marginal band, dnsky. Thorax 
and abdomen, yellowish, with darker scales, both paler beneath. 

Expanse of wings, 1.00 inch. 

(Coll. Hy. Edwards, No. 5533.) San Diego. G. B. Crotch. 

Axenua ochrcuxus, n. sp. Hy. Edwards. 

Very similar to A, arvalis, Grote, but differing by a large basal dark space, 
and by the t. a. being bent angularly forward on the costa, not nearly straight 
as in the more common species. The median shade is gray and well defined, 
contrasting very strongly with the rest of the wing sorface, which is ochreons 
brown. The whole of the lin6s are more strongly marked than in anxiHB, 
The secondaries are blackish at the base, with a decided ochreons band, en- 
closing a narrow black fascia. Fringes, yellowish. Beneath, ochreons, with 
same markings as those of the upper side, but much fainter in tone. The 
posterior wings have almost an orange tint. Size of arrxUis, of which, should 
it prove to be a variety, it is certainly a very extreme one. 

San Diego. G. B. Crotch. (1 ^p. Coll. Hy. Edwards, No. 5535.) 

Axenus amplus, n. sp. Hy. Edwards. 

A very distinct and peculiar species, in which the wings are much broader 
and more rounded than in arvalis, and the lines and spots, with the exoeplion 
of the sub-term., utterly obliterated. The color is greenish olive, with a few 
white scales sparsely scattered over the whole sui face of primaries. Sub-term, 
line, whitish, much curved inwardly as it reaches the internal margin. Sec- 
ondaries, with faint discal dot, a few scales, and an imperfect sub-maiginal 
band, whitish. Fringes of both wings, white. Beneath, greenish drab, the 
primaries darkest, discal spot paler, large, reaching almost to costa. The 
secondaries have the base dusky, with three more or less perfect dusky fascia. 
The margins of both wings are black, and the fringes greenish drab. 

Expanse of wings, 0.80 inch. 

Lake Klamath. Oregon. Lord Walsingham, by whom a (^ and ,p were 
kindly added to my collection. 

AnnaphUa arvo/ts, n. sp. Hy. Edwards. 

Erastria arvalia, Behr. MSS. 

Primaries, dull, grayish black, with all the lines exceedingly indistinct. 
The t. a. black, only slightly notched exteriorly, and edged posteriorly with 
whitish. Median shade, blackish, with a few whitish scales beyond. Beni- 
form, almost lost in the gray scales surrounding it. Fringes, blackish, flecked 
with white. 

Secondaries, pale yellow, with a dull black basal triangular patch, enclosing 
some yellow spaces Margin, very narrow, even narrower than in A. dqfnda, 
Grote, and almost regular interiorly. 

Beneath, both wings are yellow. Primaries, with broad black maigin, 
widest at apex, and a narrow black transverse fascia, slightly bent outwaidly 
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near anterior margin. Seoondaries, with narrow marginal band as in the 
upper side, and narrow waved median band, behind which is a black discal 
spot. 

Expanse of wings, ^ 0.90. ^ 1.05. 

The largest of the species of the genus known to me. 

Sierra Nevada, Cal. (cf vP. Coll. Dr. Behr.) 

This is in some respects intermediate between A. depida, Grote, and A. 
danisHca, Grote, but differs from the former by its pale color, and by the ab- 
sence of the discal spot of secondaries above, as well as by its larger size, and 
from the latter by the very different ornamentation of the under side. 

AnnaphUa lUhosina, n. sp. Hy. Edwards. 

Enutria lUhoaina, Behr. M8S. 

Primaries, dark fawn-color, with the markings all rich velvety black. Basal 
half-line more distinct than usual in this genus, and inclosing posteriorly a 
few white scales. T. a. , very deeply dentate outwardly in the middle. Median 
shade, blackish, with a few bluish scales, especially around the orbicular, 
which is dark fawn-color. T. p., also dentate exteriorly, becoming almost 
straight as it reaches the margin. Outside the t. p. is a large, ovate, pure 
white spot, nearly reaching the 'costa. Beniform, obsolete. Beyond this, 
there is a bright fawn-colored shade, spreading from costa to internal margin, 
and joining the sub-term, line, which is blackish, terminating on costa in a 
white dash, and surrounded at apical angle by a few bluish scales. 

Secondaries, bright orange; margin rather broad, deep black, widest towards 
costa, and deeply toothed internally. Basal space, blackish, with imperfect 
orange blotches, and a small black spot near anal angle. 

Beneath, primaries, bright orange; transverse fascia, broad and nearly 
straight, black patch at the margin inclosing some yellow spots. Secondaries, 
margin as in the upper side, with a waved, broken fascia near the base. 
There is also a minute black spot resting on the costa. 

Expanse of wings, 0.90 inch. 

Sierra Nevada, Cal. (Coll. Dr. H. Behr.) 

Dr. Behr informs me that this exquisite species is taken on the flowers of 
Samimcus, I saw a single specimen during the past summer at the Big Treeb, 
Calaveras Co., which was hovering about the flowers of Dogwood {Comus 
NvUaUii). 

AwuMphUa amicuia, n. sp. Hy. Edwards. 

Primaries, blackish, with gray lustre. T. a., bi-dentate near the interior 
margin. Orbic, small, round, grayish. T. p., nearly straight, with only one 
tooth near the middle. Beniform, large, almost lost in the gray color which 
elothea the outer portion of the wing. Sub-term., velvety black, not reaching 
more than half way across the wing, divided on costa, and then inclosing 
soma white scales. Marginal line, divided into a series of dots. Fringes, 
grayiab. 

Paoc. Oal. Aoad. Boi., Vol. VI.— 10. 
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Seoondariefl, bright orange, base black, extending along the anal margin, 
where the black line is slifiihtly cut by an orange streak. Marginal bMid, 
rather narrow, bnt wider than in A, depicta, and only nlightly notched inte- 
riorly. The discal spot is large, and a narrow black fascia, bent ontwazdly 
near the middle, extending across the wing. 

Beneath, primaries, bright orange, shading into yellow on internal margin, 
a narrow transverse fascia, perfectly straight, and a large oblong discal spot, 
black. The margin broadly blackish, with yellow scales, widest at apex, and 
extending along costa, almost to the extremity of the transverse line. Sec- 
ondaries, orange, with median transverse fascia, toothed near anal angle, and 
an oblong discal spot behind it, black. Between this and the marginal band 
are a few spots, suggesting the idea of a snbmarginal fascia. Margin, black- 
ish, flecked with orange scales. 

Expanse of wings, J* 0.60. ? 0.75. 

San Mateo Co., Cal. (Coll. Hy. Edwards, No. 2587.) 

AnnaphUa gemiana, n. sp. (?) Hy. Edwards. 

Probably only a variety of the preceding. The primaries are exactly like 
those of amiciUa, except that all the lines and marks are more distinct, and 
the gray shade beyond the t. p. lighter inr color and more strongly marked. 
The secondaries are bright orange, bnt have no median fascia, and the base is 
wholly black, while the marginal band is much wider than in the last speoiea, 
and less deeply toothed interiorly. Beneath, there is little difference, except 
that the spots and lines are rather lees strongly marked. 

Expanse of wings, 0.75 inch. 

Napa Co., Cal. (1 .p. Coll. Hy. Edwards, No. 4379.) 

AnnaphUa domina, n. sp. Hy. Edwards. 

Primaries, darkei than in any other known species, being deep black, with 
shadings of gray. All the lines, except the basal half, distinctly marked. 
T. a. almost straight, or with only a very small dentation in the middle. 
Orbic. and reniform, distinct, velvety black, the latter almost oblong. Across 
the median shade is a small patch of white scales, and a larger one outward 
of the t. p., which is arched on costa, dentate inwardly near the middle, and 
then continued straight to internal margin. Sub-term, almost wanting, the 
posterior margin of wings being dull slate-black, with no distinct markings. 
Fringes, also slate-black. 

Secondaries, rich dark orange, with moderately wide border, only slightly 
notched internally, and extending all round the wing to the base, with an ob- 
long discal spot, black. Fringe, black. 

Beneath, the primaries are marked with the same system of coloration as 
those of A, danistica, but the orange is very much darker and richer in shade. 
The discal spots are three in number, each circled with orange. Beyond them 
is a transverse arcuate line joining another, extending along internal margin 
to base of wing. Margin, dusky black, apices broadly so. Secondaries, 
orange, with some scattered black scales along costa, and a black marginal 
baud of moderate width extending to the base, speckled with white aoaleB. 
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Diflcal spots small, almost linear. Tarsi and under side of abdomen with 
greenish and golden scales. 

Expanse of wings, 0.75 inch. 

San Mateo Co., Cal. (p. Coll. Hy. Edwards, No. 6720.) 

AnnaphUa superba, n. sp. Hy. Edwards. 

Head, thorax, and abdomen, brownish black, sprinkled with gray scales. 

Primaries, also blackish, with gray scales. The whole of the lines rather 
indistinct. Median shade, dark, with whitish scales. Orbic, obsolete. Re- 
niform, blackish, surrounded by white ring. T. p., whitish, bent outwardly 
near the middle. Beyond this are some white scales, forming an imperfect 
fascia. Sub-term., black, not reaching internal angle, and between it and the 
margin are a few more white scales. 

Secondaries, bright crimson red, margin of medium width, black, quite 
regular, and not toothed in any portion. 

Beneath, both wings orange-red, shading into yellow, and surrounded by 
rather broad black margin. Primaries, with discal spot, and faint snbmedian 
fascia, black. Secondaries, with discal spot, and faint transTcrse line near 
the base, also black. Fringes, above and below, grayish. 

Expanse of wings, (f 0.55. ^0.70 inch. 

Marin and Napa Counties, Cal. (Coll. Hy. Edwards, No. 4381.) 

A very beautiful species, not to be confounded with any other, the bright 
crimson of the lower wings (as rich as in those of Catocakt cara) and the 
regular black margin serving to distinguish it. 

UBT OF SPBOIKS DMOBIBED IN THIS PAPIB. 

Anaria KeUoggii, n. sp , Sierra Nevada, Cal. 

" crocea, n. sp Dalles, Oregon. 

MeHdeptria venusta, n. sp Klamath Lake, Oregon. 

" vaceinicBt n. sp Sierra Nevada, Cal. 

'* /cuciata, n. sp Placer County, Cal. 

oregonica, n. sp Oregon— Colorado. 

Edioihis Crotchii, n. sp San Diego. 

Axemu ochraeeuSf n. sp San Diego. 

" atnplua, n. sp Dalles, Oregon. 

AfmaphUa nivalis, n. sp Sierra Nevada, Cal. 

'* liUu)8ina,n, sp Sierra Nevada, Cal. 

" amicula, n. sp San Mateo .County, Cal. 

'* ffermana, n. sp. (?) Napa County, Cal. 

" damina, n. sp San Mateo Coun^, Cal. 

'* superba, n. sp Napa and Marin Counties, Cal. 
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Dr. Kellogg described a new plant, as follows: 
Lilium Mjuritimuin. 

BT DB. A. KKLLOQQ, 

LUium mariHmum, Kellogg. 

Leaves alternate or raiely vertioillate, chiefly dnstered near the base, nar- 
rowly oblong-oblanceolato, snbobtase, narrowing into a short petiole, 3-nerved 
(intermediate or secondary nerves obscure), margins scarcely a little Boabm- 
lose, quite glabrons throughout, upper cauline successively diminishing to 
minute linear-lanceolate sessile leaves, barely % of an inch. Peduncles 
elongated, terminal. Flowers few (1-3), somewhat nodding, short, or equi- 
laterally obconic-campanulate; segments lanceolate, slightly revolute above 
the middle; genitals included, about equal; style short, straight. 

Deep reddish orange-brown, inside dark purple spotted. 

A small maritime lily found in the black, peaty, low meadows exposed to 
the bleak, foggy climate of the coast of California, in the vicinity of San 
Francisco. A lily not liable to be mistaken for X. parxmm, K., or any de- 
pauperate form of L. pardaiinumf K., as both of these have rhizomatio scaly 
bulbs, creeping, as it were, or spreading laterally into zigzag mats or masses, 
if the soil be rich or moisture favorable. Like the Oregon lily, this has 
isolated bulbs — both too hastily considered as varieties of X. carutdmse, like 
many others. This elastic species, for a lily hobby, is almost equal to any 
emergency; in the realm of speculative philosophy, this may have been truly 
the progenitor. From L. canadmse, its nearest Idn, it differs essentially in 
the genitals being included; a point not only of specific but generic import- 
ance. Flowers small, scarcely more than an inch in expansion, and of simi* 
lar depth — giving it a truly equilateral obconic cavity, much more shortened 
and shallow-shaped. Style even shorter than the stamens. The perianth 
never pendent when in flower, but half erect, and looking outwards. Stem 
in general the smallest known — 12 to 18 inches high, etc. I do not insist 
upon the absolute or relative form of the leaf being always narrower, although 
for the most part this is so; and very seldom do we see more than a single 
whorl, although cultivated remote from the coast, in light sandy soils; the 
leaves then may become broader, somewhat oblanceolate, acute, and sessile, 
but never pubescent along the veins. Salt margins of our sea-coast do cer- 
tainly modify the forms of plants; yet, with all due allowance, the entire 
physiognomy is not so changed as we witness here. 

In general, the bulb is pure white, strictly conic, scales closely pressed, 
1 to 1% inches in diameter; leaves 1 to 5 inches long, /^ to ^ inch wide, 
rarely verticillate. Flowers May to August. Capsules long, narrow, not 
winged. The late lamented H. G. Bloomer, Botanical Curator, has long ago 
recorded his protest against this being considered a variety of X. oanadmae. 

Dr. Gibbons made some verbal remarks on clouds. 
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Dr. C. F. Winslow, a former member of the Academy, being 
present communicated for record the following statement in order 
that investigations might be made upon the subject when oppor- 
tunity might occur hereafter. 

In 1853, in passing a barber's shop on Eeamy Street, he saw 
a fragment of a large bone, appearing to be a portion of a tibia 
of some gigantic quadruped or reptile. He purchased it and 
still has it in possession, stored at Boston with his collections. 
He sent it to Professor Leidy several years after obtaining it, 
and the Professor pronounced it to belong to a gigantic sloth of 
an extinct and undetermined form. He sent it also to Professor 
Baird of the Smithsonian Institute, that a cast of it in plaster 
might be taken for preservation in case of loss of the original. 
This fragment was in an excellent state of preservation. The 
histoiy of its discovery and location is this: 

When workmen were engaged in digging a well, about the year 
1852, where Dr. Frederick Zeile's Baths are now located, (that is, 
in the rear of 524-528 Pacific Street, San Francisco,) at the depth 
of about 23 feet they struck a hard whitish object, which on 
being thrown out was discovered to be the leg bone of some large 
animal. It was broken into several pieces, and the barber se- 
cured this fragment which he preserved, and for which he waoted 
a big price. The Doctor succeeded in getting it for three dol- 
lars. He then found one of the men who had been employed to 
dig the well, and was informed by him that the excavation went 
tlirough one of the limbs of the skeleton, and that the whole of 
the rest of it was still embedded in the yellow silt through which 
they dug till they came to water. The workman judged the 
depth at which the skeleton laid to be about 23 feet below the 
surface. 

When Dr. Zeile's brick building was put up, Doctor Winslow 
observed that the rear wall just embraced the well vnthin its 
area; and he has always considered it possible to reach the skel- 
eton without injury to the edifice, by careful excavation. 

This gigantic fossil is probably entirely new to Science, and 
would be of great value to the collections of the Academy. 

The Doctor hoped efforts might be made to explore this spot 
and obtain the bones. If the rest of the skeleton was as well 
preserved as the fragment he has, it could be easily and safely 
put together, and would be a priceless acquisition to the mu- 
seum. 
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Eegulab MEETma, June 22, 1875. 
Vice-President Gibbons in the Chair. 



Twenty -four members present. 

Donations to the Museum: Hon. F. Berton, Swiss Consul, 
presented a bronze medal cast in honor of Agassiz. 

Dr. Wm. Gibbons, of Alameda, read a description of a new 
species of trout from Mendocino County, as follows: 

Description of a Kew Species of Trout ftom Mendocino 

County. 

[Typical specimen In the Collection of California Academy of Natural Sciences.] 
BT W. P. GIBBONS, AIjAHEDA. 

Salmo mendocinensis. Gibbons. 

Body stout; outline from the nape of the neck to the snout, somewhat 
incurved; dorsal outline, but slightly arched; tail, truncated; head, medium 
size; from the anterior margin of the dorsal to the snout, nine-tenths of an 
inch less than from the same point to the insertion of the tail. Teeth numer- 
ous, moderately stout, incurved, fifteen to twenty on each maxillary; nine 
stout incurved teeth on each pre-maxillary; two double teeth on the knob of 
the vomer, four on the shaft; palatal teeth recurved, thirteen on each side; 
five teeth on each edge of the tongue; about thirteen on each side of the • 
lower maxillary. The end of the lower jaw projecting about half an inch 
beyond the obtusely rounded snout, which receives in a notch its knobbed 
extremity. Center of the eye on a line drawn from the extremity of the 
snout to the end of the lateral line. 

Br. 12-13. D. 12, P. 13, V. 10, A. 13, C. +». 

Vertical line from the posterior extremity of the upper maxillary, four- 
tenths of an inch behind the posterior edge of the iris. 

Adipose and anal opposite; ventral terminates under the middle of the 
dorsal. No spots on A., V., or P. Dorsal and adipose with oval dark spots. 

From tip of snout to nape of neck, 4 inches. 

Number of times contained in total length, 6.75. 

From tip of snout to farthest point on free margin of operculum, 6 inches. 

Number of times contained in total length, 4.5. 

Total length, 27 inches. 
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From tip of snout — To anterior edge of iris, 2 inches. 

*' *' To posterior edge of iris, 2.76 inches. 

** ** To extremity of superior maxillary, 2.63 inches. 

*' ** To anterior base of dorsal, 10.75 inches. 

** '* To posterior base of dorsal, 14 inches. 

*' " To anterior base of adipose, 19.75 inches. 

'* ** To base of tail along lateral line, 24.50 inches. 

** ** To base of tail, superior, 22.25 inches. 

'* " To base of tail, inferior, 22.75 inches. 

" '* To anterior base of anal, 17.50 inches. 

" '* To anterior base of yentral, 12.50 inches. 

Greatest depth of body, 6.5 inches. 

Color aboye lateral line when first taken from the water, cupreous iridescent, 
gradually blending to silver- white along the belly; the colors soon fade to 

The typical specimen from which this description is taken is a male of 
7.5 tw. weight. The average weight of the fish is about 12 lbs. The largest 
that has ever been caught weighed 28.5 lbs. ; the smallest that come to spawn, 
4 1». The color of the male is darker than that of the female. The male 
has very few spots, while the female is covered vrith them, except the belly: 
the spots along the sides are larger than the others. YHien first caught, the 
females are of a bright silver color; hence, some call them " silver salmon.'* 
The flesh of some is nearly white; of others, yellow or salmon-color. The 
males are deeper from back to belly, and thinner, than the females. 

The spawning season commences usually the latter part of March, and lasts 
about a month. The hookbill goes from the first to the last of Jdbuary; the 
Sacramento salmon, from the middle of January to the middle of February. 
Both invariably depart before this fish commences to spawn. They come up 
in pairs, and select different kinds of locations from the hookbill and the 
Sacramento salmon. They will take a fine ripple caused by a large rock or 
by tightly packed gravel, about which there is always some dead water. After 
brushing away the sediment, if any has accumulated, they lay their eggs, 
well distributed, seldom more than two or three clusters touching. They 
never cover their eggs with sand, as some fish do; nor do they dig holes, as 
the hookbill ; nor select holes among large rocks, as the large salmon occa- 
sionally does. The period of incubation is not known. When hatched, the 
little fish must work down stream, as none are found in the rivers save those 
which are between half a pound and three pounds in weight. Like salmon, 
thay must go to the sea and mature; though this voyage is not absolutely 
neceaaary, as some remain during the entire year, when the streams, drying 
up, prevent them from passing down ; but, generally, they seem to depart 
before the water falls so low. Those caught in the fall, which have remained 
during the summer, are generally in as good oondiUon as those which appear 
in the spring. Thoy cat small fish and frogs, when in the spawning-beds. It 
iteems to make no difference how large the fish may be, as to their stopping 
in fresh water. They are very sagacious about the time and place of deposit- 
ing their spawn, when there are no large fish to prey upon them; nor do they 
lay tliem in such localiUes as the water may subside and leave them exposed. 
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Still they have nnmeroiis enemies, among which is a small tront which re- 
turns to the main streams in April, haying either gone to smaller and clearer 
streams in winter, or hidden themselves; for I have never been able to find 
them in the main creeks daring the winter. There is also a spedes of diver, 
mostly white, and larger than a wood>dnok, which lives almost exolnsively on 
the eggs during the season. This fish comes up all the streams that emp^ 
into the coast near this place. 

I am indebted to Mr. Joseph H. Clarke, a corresponding member of tli« 
Academy, for the foregoing intelligent description of the character and habits 
of this tront. It has been a subject of careful observation with him for the 
past two or three years. The Academy is under furthur obligations to him 
for sending several specimens, which have formed the basis of the description 
of this species. It would afford me pleasure to recognize Mr. Clarke's con- 
tribution to science by giving his name to this fish; but there is already a 
8. Clarldi, described by Richardson. 

Dr. Kellogg described a new species of Lily, as follows: 
Lilium Iiuciduin. 

BT DB. A. KSUJOOO. 

LUium {t£ci<fum— Kellogg. — ^Leaves whorled, scattered below and aboTe, 
lanceolate, or ovate lanceolate, very short petioled, or subsessile, pseudo- 
triplinerved or somewhat 3-nerved, smooth throughout, short peduncled. 
Flowers few (or 1 — 6), nodding, sepals sessile, lance-acute, strongly turbi- 
nate-revolute, thickened at the base, genitals exserted, about equal; style 
straight, thick, light translucent yellow-orange, the dark puiple spots on the 
inside visible from without. June to August. 

Bulb spheriod, or slightly depressed oblate-spheroid; scales thickened 
lanceolate, acute, strongly incurved and very closely appressed; whitish, with 
yellowish-greenish tinge, l%—2 inches in diameter; isolated; perennial; 
stem more central, 2 to 3 feet high, quite glabrous throughout; shortish thick 
peduncles from axils of bractoid leaves; lower and larger leaves 1 — 1% inches 
wide, about 3 — i inches long, diminishing above; flowers 1% inches expan- 
sion, 1 inch deep; style, ^ — % inch long. 

A lily from Oregon and Washington Territory, long known, but also consid- 
ered by. authorities as another variety of L. Canadense, Without recapitulating 
the isolated and peculiar perennial bulb, position of stem, form and color of 
flower, surface, equal genitals, etc., we take these to be constant characters. 
Indeed, the very revolute sessile sepals remind us more of X. Superbum than 
Canadensey while the smaller, closer flowers and thickened base are peculiar. 
These points were distinctly discussed and shown to the Academy about 
fifteen years ago, when this same painting, accompanied by specimens, was 
on exhibition; and our opinion then given as to its being a distinct species. 
Having no bulb in hand at the time to verify statements or complete the 
manuscript, it was held in abeyance, we believe, although the description was 
then written. 
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Judge Hastings read three papers on the following subjects: 
''On the Genuineness of ArchsBoiogical specimens, including 
Ancient Coins;" ** A Plan for the Construction of Levees for re- 
claiming land;" " San Francisco as a point for an Astronomical 
Observatory." 

Amos Bowman read a paper on '* The Geological Formation 
of California." 



Beoulab Meeting, July 6th, 1875. 

President and Vice-Presidents being absent, B. E. C. Stearns 
was called to the Chair. 

Owing to a misapprehension on account of the night of meet- 
ing, only six members were present, and the meeting adjourned 
without transacting any business. 



Bequlab Meeting, July 19th, 1875. 

Vice-President Gibbons in the Chair. 

Twenty-three members present. 

Donations to the Museum: Duplicate fossils, " Types of Dana's 
exploring expedition to AustraUa and Japan." From Henry 
Edwards, specimens of chcBtUea creniia, spirifer glaber and Plaiy- 
chisma occulia from Australia; also specimens from the miocene, 
Oregon, cleobis grandis, (N. S. Wales,) PleurotomaHa Morrisiana, 
(N. Z.)i lignite from Astoria, Oregon; Crustacean from the Bay 
of San Francisco. From W. Sublette, Chimcera Calliniensis. 
From W. A. Woodward, galena ore from Searsville, San Mateo 
County. Quicksilver ore with garnets, Sonoma County, from 
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E. E. Craig. Samples of AnnalidcB found floating in the Pacific 
by the donor, Dr. O. M. Wozencraft. Five birds from P. Gruber. 
Fbniinalis arUipyrUica from Ireland, from Dr. B. K. Nuttall. 
Specimens of ore from B. B. Craig; also ores from O. P. Cal- 
laway. 

The following paper by Henry Edwards was read by the Sec- 
retary: 

Pacific Coast Ijepidoptera.— No. 13. On the Earlier 
Stages of Vanessa Californica. 

BT HBNRT EDWABD8. 

In a very interesting and valuable article by Dr. H. Behr, on the '* Vanea- 
sidffi of Calif omia/' published in the third volume of this Society's Pro- 
ceedings, reference is made to the large swarms of Vanessa Califomioa ob- 
served some years ago in the neighborhood of San Francisco, and the simnl- 
ianeous occurrence in various parts of the State of this insect, which, in ordi- 
nary years, cannot be otherwise regarded than as one of our rarer spedee. By 
a fortunate circumstance, I am enabled to add a few facts to the natural his- 
tory of this butterfly, and at the same time to present a description of its ear- 
lier stages, which have been hitherto unrecorded. In an excursion up the 
canon at the head of Bichardson's Bay, at the base of Mount Tamalpais, on 
the 9th of May last, I observed, soon after leaving the open fields and pasmng 
into the more secluded portion of the gulch, myriads of caterpillars on every 
side, swarming on the ground and on every blade of grass. A further and 
closer search disclosed the fact that the bushes of Ceanotkus tkyrs\florus, which 
here attain a large size, sometimes reaching as great a height as twelve or 
fifteen feet, were utterly stripped of their leaves, looking as if some pestilence 
had passed over them, and destroyed every vestige of their flowers and foli- 
age. It was not difficult to divine that this denudation was owing to the mul- 
titudes of caterpillars which had made their home upon the plants, on which 
they were to be found in nearly all the stages from about the third moult to 
full grown larva). It is not too much to say that they could be counted in 
millions, for, in following the creek, which runs through the canon, for up- 
wards of a mile, I found the ceaiwthas growing abundantly, and the same cir- 
cumstance of the immense numbers of the insect, and consequent deatmction 
of the foliage of the plant, everywhere displayed themselves. The eggs of 
the parent insect appear to have been deposited in clusters, as I noticed upon 
the extremities of many of the branches small webs in which the oast skins of 
the young larvsB were very abundant, thus suggesting the idea that in their 
earlier stages the caterpillars are gregarious, not separating from their com- 
mon home until about the period of the thii'd moult. I found several of these 
8kins sufficiently perfect to enable me to offer a fair comparison of the young 
larvBB with their appearance in the more advanced stage in which they came 
immediately nnd^r my observation. I sought carefully for any Ichntumomdas 
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or other paradtio insects which might be present, imagining that so large an as- 
semblage of larras would proye for them a certain attraction, bat I did not suc- 
oeed in taking a single specimen, nor as yet have any appeared among the cater- 
pillars which I bronght home with me. I have, however, observed in my 
breeding boxes fonr examples of a rather large dipterous parasite, probably of 
the genus Tachina, As, however, I carried away with me nearly ninety cater- 
pillars, all of which passed successfidly into the chrysalis state, this is but a 
Toy small proportion to be affected with parasitic enemies. Is it possible 
that this oomparatiTe immunity is owing to the sharp and formidable looking 
spines with which the caterpillars are famished? Certain it is that the Vatir 
esaee generally are more exempt from the attacks of Ichneumons than most 
other butterflies. 

Duxing the last summer, the young lupines in the Golden Gate Park were 
attacked by myriads of caterpillars, which at one time threatened their destruc- 
tion, but the preservation of the small birds in and about the park kept down 
the swarm, and a succession of very cold winds, during the middle period of 
their growth, killed them off in thousands. I raised from the caterpillars, of 
which I took away with me upwards of a hundred, no less than eighty-five 
specimens of Pyrameia Cardui and Pyramtia Huntera, and not a single one 
among them was observed by me to be attacked by parasites. This, in con- 
junction with the facts noted above, with reference to Vanessa Califomica, 
would seem to indicate that these insects enjoy a freedom from the assaults of 
their tiny foes, which is not granted to other members of their tribe. It may 
partially account for the vast swarms of the various species which periodically 
make their appearance in different parts of the world. Bat this is one of those 
singular occurrences connected with insect life, which are so difficult to ex- 
plain satisfactorily. The canon in which V^atiessa Calif omica was found has 
been visited by J. Behrens and myself at least twice every Heiu»on for the last 
■ix years, and though I have invariably sought most diligently for caterpillars, 
until now that of the present species has been utterly unknown to me. 

It may with almost certainty be predicted that the coming fall will witness 
the same large swarms of this butterfly as those observed by Dr. Bebr in 1856 
and 1866, which dates will serve to indicate that the insect appears in such 
numbers about once in nine or ten years. The caterpillars collected by me fed 
Tonunously, and changed into the chrysalis state from the eleventh to the 
twenty-fourth of the month, the transformation of all I had secured being 
complete by the latter date. In this condition, they were extremely restless, 
constantly keeping up a jerking motion, and knocking themselves against the 
lid and sides of the boxes in which they were placed, with such force as to be 
heard all over the house. On the 2dd of May, my friend Samuel Williams, of 
the Evening BuUeiinf was enjoying a picnic in the cailon mentioned above, 
when the attention of his party was drawn to a very singular noise in the 
bushes over their heads, the cause of which it was for a time difficult to dis- 
eover. At last it was found to proceed from myriads of chrysalides, attached 
to the leafless stems of the ceanothus, which, by a constiint motion of their 
bodies, gaye a trembling to the branches of the shrub, and produced the sin- 
gular and half weird noise referred to. The perfect insects began to appear 
on the 25th of May, and did not all emerge until the 6th of June, the average 
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tiiue in the chrysalia state being about fonrteen days. The young cateipillan 
are wholly jet black, with the spines shorter than they are towards matuiitj, 
and without any trace of the steel-blue, shining tubercles, which are so strong 
a characteristic of their more advanced stages. 

After the third moult the following is the appearance of the caterpillar: 
Head, moderate, jet black, shiny, with two short branched spines on the 
crown, and a series %>i smaller ones on the sides in front. In the center of 
the head is a groove. Body, deep velvety black, each segment behind the 
head with five branched spines, at the base of which are bright, steel-blue 
tubercles. In the sunlight, these tubercles, from their highly polished sur- 
face, glisten almost like jewels. Between the spines, and particularly about 
the dorsal region, are a number of small white circular dots, from each of 
which springs a short whitish hair; and a rich black velvety line, sharply 
defined, extends from the base of the head to the anal segment. The latter 
is furnished with only two branched spines. Prol^^s, black; abdominal legs, 
dirty yellow. Length, 1.00 inch. 

Mature lartxi. There is no change except in size until the final moult, when 
the middle spine of each segment becomes bright yellow at the base, and the 
white spots at the base of the hairs larger and more numerous, giving the 
appearance of a yellow dorsal line. Length, 1.65 inch. 

Chrysalis, General color, ashy gray, with bluish efflorescence; abdomen, 
fawn-color; head, with two rather sharp, well developed, blackish processes; 
thorax, mottled with brownish, with two angular spines near the junction of 
the wings; mesenotal process, rather large, brown, with sharply hooked spine 
directed backwards. On the sidea of tiie thorax are four black points, the 
basal ones surrounded by a cream-white patch, which extends to the first 
abdominal segment. Wing covers, ashy, brown along the margins; basal 
abdominal segment, with two small, black spines, behind which are large 
cream-white patches. The remaining abdominal segments have each two 
black points surrounded with black patches, growing smaller and fainter 
towards the anal extremity. Spiracles, black, almost linear, with a series of 
black dots above and below. The anal segments are much arched, directed 
inwardly toward the exterior of the wings. Length, 0.65 inch. There is no 
trace of silver upon any part of the surface of the chrysalis. 

As Vanessa Calif omica has been said by some authors to be identical with 
the European polychloros^ I subjoin, for comparison, a brief description of 
the caterpillar and chrysalis of the latter species. It will at once be seen how 
widely separate the two are, in their earlier stages. Vanessa pobfchiaras, L,; 
Caterpillar, bluish or brownish, with a lateral stripe of orange. The spines 
are slightly bunded and yellowish. The larvsB feed on the willow and elm, 
and on some kinds of fruit trees, especially the cherry. Encydop, Method, 
PapiUon, 305. Chrysalis^ flesh-colored, with golden spots near the neck. — 75. 

Since writing the above, yesterday (June 6th), in company with Mr. 
Behrens, I paid another visit to the caitou in which we had previously found 
the Vanessa, Contrary to my expectations, the insect was far from abun- 
dant, and at least 75 per cent, of those we found were crippled in the anterior 
wings, while dead specimens, which had never been able to take an extended 
flight, were scattered everywhere about our path. The^ females also seemed 
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to take refuge at the roots of the dried-np grass, abandoning themseWes to 
death. Well developed specimens of both sexes flew rather rapidly, alighting 
Teiy frequently, and settling on stems of trees and among decayed leaves 
eloeely resembling them in the color of the under side. They also invariably 
placed themselves upon the branches with the head downwards. The insects 
appeared to be confined to a very small area, as we did not meet with any 
specimens except in the immediate neighborhood of the spot in which the 
caterpillars were taken. The crippled state of most of the images may be 
owing to the extremely dry state of the weather during the past month, the 
want of moisture acting upon the wings of the insect during their last stage, 
and preventing their proper development. 

S. 0. Hastings read a paper on "Phenomenal Changes of 
Climate in Past Epochs." 

Dr. Gibbons read an obituary notice of Marshall C. Hastings. 



Begulab Mxetdxq, August 2, 1875. 
Vice-President Edwards in the chair. 
Thirty-five members present. 

The following new members were elected: Dr. O. King, Dr. 
P. W. Godon, A. W. Crawford, Pembroke Murray, Wm. Eim- 
beoky Jas. L. King. 

Donations to Museum: Fossil bone from Tanitos Creek, San 
Mateo County, California, W. S. Downing. Fossil shells from 
Peeoadero, from Milo Hoadley. Fifteen species of Unionidce 
from W. G. W. Harford. Textile plants from various localities, 
from Geo. W. Dent. Specimens of ores, from Joseph Potts, 
Coll Dean, B. H. Rogers, A. W. Yon Schmidt and Geo. W. 
Dent. Woods, from A. W. Crawford. 

Dr. Blake read the following paper: 
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On Boscoelite, or Vanadium Mica. 

BT JAHE8 BULKS, If . D, 

At a meeting of the Academy in September of last year, I presented a 
specimen of a new mineral, under the name of Oolomite, which I then oonsid- 
ered to be a mica, containing a large percentage of chromium. I had, aft that 
time, made no detailed analysis of the substance, and had merely aniyed at 
the conclusion that it was a chrome mica, from some superfloiid blow-pipe 
tests, and from its reaction with acids; knowing, also, that chromium is not 
an uncommon ingredient in micas. Subsequent to my last oommunication 
on the subject, Dr. Ghent, of Philadelphia, to whom a specimen of the mixk- 
eral had been sent, discovered that it contained vanadium, and on his infonn- 
ing me that such was the case, I sent him all the specimens of the mineral 1 
possessed, so as to enable him to make a complete analysis of it. 

I shall not now enter into its chemical composition, merely remarking that, 
as I before observed, it is evidently a potash mica, containing about twenty 
per cent, of vauadinm, instead of chromium, as I had before stated. I ex- 
pect Dr. Ghent will shortly publish his analysis of the mineral in the American 
Journal of Sciences. 

The occurrence of a mineral containing so large a percentage of vanadium 
is interesting, as, up to the present time, vanadium has been found in bat 
very few substances; it is, in fact, one of the rarest of the elements, and 
although it has lately been discovered in some volcanic rocks, yet it is present 
in such small quantities — not more than one part in ten thousand — that even 
its detection is difficult.* 

The only chemist who has successfully investigated the properties of van- 
adium, is Professor Boscoe, of Manchester, and I propose to name the min- 
eral, Boscoelite, as the most appropriate name I can give it. 

As I stated .on a former occasion, the mineral occurs, associated with 
quartz, in a vein in porphyritic rock, at Granite Creek, in Eldorado Co., in 
the lower hills of the Sierra. It has been extremely rich in gold, the mioa 
carrying most of the gold. The substance is interesting, under a mineral- 
ogical point of view, as affording a unique instance of so large a proportion 
of a pentavalent element entering into the composition of a mica, and offers, 
perhaps, the most curious instance of the anomalies that present themselveB 
in the chemical composition of this class of minerals. 



*I think It probable that vanadium may occur in larger qnantitiefl in these rocki than 
is supposed, as I believe the methods employed for separating it are impeirfeot. I have 
mixed vanadiam with basalt, and after treating it in the manner indicated for separat- 
ing the substance, I obtained but about 65 per cent, of the quantity added. I have 
reason to believe that it forms compounds with the alumina, lion, and silica of the 
rocks which have not been at all investigated. Since the above was written, I Had iluit 
Dr. Hall has found yanadium widely diffused in many rocks, generally associated wtfh 
phogphorous, although I have been unable to detect the presence of phospborous ia 
the mica. 
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Dr. Blake related the results of some physiological experi- 
ments he had performed, to determine the molecular relations 
of Beryllium. Neither the specific heat of the metal, or the 
vapor density of its chloride, had been ascertained, and chem- 
ists were undecided as to whether it was a trivalent or quadri- 
valent element. Its physiological reactions, when introduced 
directly into the blood, so closely resemble those of alumina, 
that there can be no doubt but that it belongs to the same 
isomorphous group, and that it is therefore quadrivalent. There 
is also a close relation between the intensity of the physiologi- 
cal action of the compounds of these two metals and their 
atomic weights. In a series of experiments, conducted ex- 
pressly to determine this point, the quantities of Be203, under 
the form of sulphate, required to kill 2,270 grammes of rabbit, 
when injected into the veins in divided doses, were .059, .061, 
.050 grm; and of AlaOs, injected under the same conditions, 
were .021, .023, .022 grm. The smallest quantity required 
to arrest the vital reactions, when introduced in one dose, was 
of BesOs, .038 grm; of AlaOs, .016 grm; showing a marked 
increase in the physiological action of these substances with the 
increase of their atomic weights. This, I believe, is the first 
time that physiological reactions have been used to throw light 
on the chemical properties of a substance. Should, however, 
the carbon compounds follow the same laws in their physio- 
logical reactions as the inorganic elements, living matter must 
offer a valuable reagent in their investigation. The recent ex- 
periments of Messrs. McEendrie and Dewar, published in the 
twenty-third volume of the Proceedings of the Royal Society, 
certainly indicate that such may be the case, as in experimenting 
with the compounds of the Chinaline and Pyridine groups, it 
was found that the physiological action became stronger in going 
from the lower to the higher members of the series. They also 
observed that, in the Pyridine group, where the base became 
doubled by condensation, not only was the physiological action 
more intense, but its character was completely altered, agreeing 
with the salts of iron, with which analogous changes take place, 
both in the character and intensity of their physiological action, 
when the molecule is doubled in the change from the ferrous to 
the ferric salts. fSee "Journal of Anatomy and Physiology,' 
vol. 8, p. 24.1 
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Dr. Behr described a new weed from Lower California. 
A paper by W. N. Lockington was read as follows: 

liist of Echinidae now in the Collection of the Califbmla 
Academy of Natural Sciences, May, 1875. 

BT W. N. LOOKINOTON. 

Suborder DESMOSTIOHA. 

This suborder includes the regular sea-urchins, that is, those in which the 
poriferous zones are continuous from mouth to apex, both of which are 
central, the apex with ocular, genitied, and anal plates. 

Family OIDABIDiE. 

Interambulacral areas yery wide, with few coronal plates, each bearing a 
single primary perforate tubercle, surrounded by a large scrobioular circle. 
Actinal and abactinal systems large. Ambulacral areas yery nairow, com- 
posed of numerous small plates, the pores in single pairs, and the median 
ambulacral spaces set with small flattened papiUee. Jaws not so complieated 
as in the EchinidcR and BiadematidcB, Teeth in shape of a gauge. Auricles 
made up of independent arches, and taking their origin from the interambu- 
lacral spaces. The spines are large and solid. 



1. 0. ThouarsiL Valenciennes. Panama. Gulf of Oalifomia. 

Two large specimens from the latter locality, presented by D. E. Hunger- 
ford. This species attains a diameter of about two inches. 

2. C. metularia, Blainyille. Bed Sea. Mauritius. East Indies. Sandwich 

Islands. Feejee Islands. 
The specimens in the museum are from A. Garrett, and were collected In 
the Sandwich Islands. This is a yery small species, the largest specimen not 
exceeding three-quarters of an inch in diameter. 

FamUy ABBAGIAD^. 

This small family contains Echini without secondary and miliary tubercles; 
with the pores in single pairs; jaws somewhat resembling those of the Cida- 
ridoBf and the auricles disconnected. The spines are solid, but thinner than 
those of the CidaridcB, and the anal system consists only of four large plates. 
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ABBA.OXA. 

3. A. sUOaia, Gray. Gtdf of California. Panama. 

Family DIADEMATID^. 

Test thin, ambnlaora narrow. Spines long, hollow, yerticillate or trans- 
Tersely striated; tubercles of ambnlacral and interambnlacral areas similar. 
Anridea not forming connected arcs. Pores in arcs composed of three pairs. 

DIADEM A. 

4. D, MexUxmum, Acapnloo. Cape St. Lucas. 

5. D. setosum, Gray. Cape Verde Islands. Japan. Sandwich Islands. 

Feejee Islands. 
A single specimen from the Bonin Islands, presented by W. J. Fisher. 

BCHINOTHBIX. 

6. E. calcemarist A. Agassiz. East India Islands. Society Islands. Phil- 

ippines. 
A single fine specimen, presented by W. J. Fisher, naturalist of the ** Tus- 
oarora," and dredged from a depth of ten fathoms, off the Bonin Islands. 
When first brought in, there was observable a singular swelling at the apex, 
which led me to suspect there might be a parasitic crustacean within; a sup- 
position which was afterwards verified by the extraction of a fine specimen 
of a new species of the family Pinnotheridce, measuring fully 1^ in. across 
the legs. The family Pinnotheridw are all parasitic, inhabiting the mantle of 
oysters, mussels, HalioUs, and other mollusks, and also, as in this instance, 
the extremity of the digestive canal of certain Echini, 

Family ECHINOMETBAD^. 

This family contains many genera and species, all of them distinguished 
from the EchinidcB proper by having the pores arranged in arcs of more than 
three pairs. In many cases, the outline is a long oval, and the axis is oblique, 
that is, it does not coincide with the center of either ambulacral or inter- 
ambalacral areas. 

HBTXSOCnCNTBOTAS. 

7. H. mammiUcUus, Brandt. Zanzibar. Bed Sea. East India Islands. 

Sandwich Islands. Feejee Islands. Gulf of California. 

Alexander Agassiz, in his "Bevision of the Echini," gives all these locali- 
tiea except the last; but we have in our collection unmistakable specimens of 
this fine species, brought to Prof. George Davidson from Cape St. Lucas. 

The sp^es of H, mammiUatus are very large, and vary in shape from that 
of a orioket-bat to that of a bayonet; and the teat is very strong and thick. 

Pboo. Oal. Aoad. Bci., Vol. YI.— 11. 
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8. H, trigonarius, Brandt. Maaritios. Java. Sandwich Islands. Feejee 

Islands. 
Unfortanatcly, our only example of this species is a single dennded test, 
whereas of the foregoing we have three fine specimens; the arrangement of 
the tubercles in the abactinal part of the ambnlacral region is, howeyer, soffi* 
cient to establish its specific identity. The spines are usually triangular in 
section. 

EGHINOMSTBA. 

9. E, Van Brunti, A. Ag. Peru. Panama. Gulf of California. 

10. E, lucunter, Blainville. Zanzibar. Bed Sea. East Indies. Japan. 

Sandwich and Feejee Islands. 
Of this species we have three specimens, two of them from Japan, pre- 
sented by W. J. Fisher. 

11. E. obUmga, Blainyille. Philippines. Seyohelle Islands. Sandwich 

Islands. 

STBONOTLOGENTBOTUS. 

12. 8, purpuratus, A. Ag. 

This species is abundant on this Coast between Puget Sound and Ban 
Francisco, but data are wanting to determine its range north and south of 
those points. It is eaten by the Italians. In color it is dark violet when aHye, 
but the dried tests have a greenish tint. 

13. 8, FranciscamiSt A. Ag. 

This species is one of the largest of the Echinidffi, attaining a diameter of 
six inches across the test. It is found at various points upon the Pacific Coast, 
from Queen Charlotte's Island to San Diego, and A. Agassiz gives Formosa 
also as one of its localities. 

14. 8, MexicanuSf A. Ag. 

Several specimens from the Gulf of California. The spines in this species 
are nearly as long as the diameter of the test; a peculiarity by which it may 
easily be distinguished fh>m S, purpurcUus. 

15. S, DrobachiensiSf A. Ag. North European Seas. North Pacific. N. E. 

Coast of North America. 

This species is common to the more northern parts of both continents, and 
is found on both shores of this continent. It is, in fact, one of those t^wlmal* 
which appear to have been driven in all directions from the pole, by the 
influence of increasing cold. 

Our specimens, which are very fine and perfect, were presented by W. Jones, 
Esq., Surgeon U. S. N., and were dredged in 45 fathoms, about 6 miles off 
the shore of Marmot Island, Alaska, from a bottom of rook and sand. 
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16. 8. Intermedins f A. Ag. 

Two spedmens in this collection appear to belong to this species, as they 
haye the greenish spines and the small tubercles upon the Anal system men- 
tioned in the description by A. Agassiz; the locality, however, is different, as 
that author gives Japan, while these are from the Sandwich Islands. 

Family ECHINIDiE. 

In this family the arcs of pores in the poriferous zone are never composed 
of more than three pairs. It is divided into two sub-families, the Temnopleu- 
rtdcF, characterized by peculiar pits at the angles of the coronal plates, and 
the Triplechinida:, which have short, straight arcs of three pairs of pores. 

Sub-family TRIPLECHINID^. 

ECHINUS. 

17. E. Eaeulentus, Linn. Norway. English Channel. 

18. E, MargaritaceuSt Lamk. Patagonia. California. 

The specimen in this collection was dredged in 40 fathoms, at San Pedro, 
by W. J. Fisher. 

19. E, Norvegicus. Norway. Mediterranean. Straits of Florida. 

20. E. MUiaris, Norway. English Channel. 

Genus TOXOPNEUSTES. 

21. r.PUeo/u«, Agassiz. Panama. Gulf of California. Viti Island. Mauri- 

tius. East India Islandd. 

HIPPONCB. 

22. H. depressa^ A. Ag. Gulf of California. 

23. H, variegaUi, A. Ag. Sandwich Islands. Japan. East India Island. 

Viti Island. Bed Sea. Mozambique. 
This species is smaller than H. depressa, from which it is easily distinguished 
bj the small sixe of the tubercles, by the absence of tubercles in the inter- 
ambulacral and median ambulacral spaces between the ambitus and the 
abaetinal pole, and by the coloring (usually violet) of those spaces. 

Sub-order CLYPEASTBID£. 

This sub-order, intermediate between the regular Echini and the Petahstichce, 
ooBtains Echinoids with very low, flat tests, petaloid ambulacra, and anal 
opening detached from the apical system, so as to give, as in the PekUosiieKcB 
or Spatangoids, an anterior and posterior extremity. They differ Arom the 
Bpatangoids in the possession of jaws, which are, however, much si mpler 
than in the regular Echini, and articulate upon the auricles of the test, 
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instead of being held in place by a system of mnsdes. On the lower or 
aotinal surface ambnlacral farrows, crowded with small pores, and arranged 
irregularly, take the place of ambulacra. The ambalacra of the npper or 
abaotinal surface are broader than the interambolacra. 

Family CLYPEASTBID^. 

Echini with supports connecting the upper and lower floors of the test, 
either as pillars, walls, or radiating partitions. 

■OHINOOTAVnS. 

24. E. pusiUus, Gray. Norway. Mediterranean. Azores. Florida. 

OLTPEASTBB. 

25. C, rotundas. Panama. Gulf of California. San Diego. 

The fine specimen from the Gulf of California, in this collection, is of a 
dark violet tint, which is its color when aliye. 

26. 0. sculiformis. Bed Sea. Philippine Islands. Eingsmills. Japan. 

It has been my good fortune to examine a large number of specimens from 
Japan and the Pacific islands, obtained by variouR persons, among them 
W. Garratt and W. J. Fisher. These specimens, which are 1^ to aboTC 4 
inches in length, all cTidently belong to one species, and that species a 
ClypeasteTt and not an Echinanthus, since there are no double floors or double 
walls. As the small specimens agree exactly with the C. scutiformis of 
Samk., it is evident that the larger ones are the adults of that species. 

The three specimens in the collection measure respectively 1|, 2^, and 
S{i inches in longitudinal diameter, and 1^^, 11, and 3} inches in transyerse 
diameter; but I have seen specimens exceeding the largest of these. 

Family LAGANID^. 

Floors of test connected by walls running parallel to the edge; interamlm- 
lacra extremely narrow. 

LAQAHniff. 

27. X. depressum, Sess. Eingsmills. Viti Island. Philippines. Australia. 

Zanzibar. 
Two small specimens, one of which measures 1} inch longitudinal diame- 
ter by 1^^ inch transrerse diameter, appear to be the young of this species. 
They are from the Eingsmills. The partitions, forming a narrow belt of 
three or four concentric walls near the edge of the test, agree with Laganum 
proper, not with PeroneUa. 

Family 8CUTELLID£. 

Test extremely flat, frequently perforated with cuts or lunules. Ambnla- 
cral furrows of under side more or less branching; tubercles and spines of 
upper and lower surfaces differing in size. 
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IGHINABAGHIIIUB. 

2a E. exoenirums, Val. 

This ia the oommon cake-mohin of the Padfio coast, found at all points 
from Sitka to Monterey, and also at Kamtschatka. It is extremely common 
at the month of San Francisco Bay, where it lives in great numbers on the 
bar, on a bottom of sand and a little mud, at a depth of from fiye to seyen 
fathoms. The district inhabited by it extends for a length of four or fiye 
miles, and the width of a mile along the west and southwest part of the bar. 

29. E. mirabUia, A. Ag. 

This author gives Japan as the habitat of this spedes; but it is also found 
in Alaska, as we have two fine specimens from the Shumagin Islands, pre- 
sented by W. H. Dall. 

30. E. parma. Gray. 

A. Agassiz gives New Jersey, Labrador, Vancouver Island, Kamtschatka, 
and Australia as habitats of this species. Our collection contains some 
specimens from Hakodadi, Japan, presented by W. J. Fisher. 

KSIiLITA. 

31. M, Umgifissa, Mich. Panama. Gulf of California. 



32. E. CcUifomioa, Verrill. Panama. Mazatlan. Gulf of California. 
One of our specimens is curiously deformed anteriorly and posteriorly, so 

that its transverse diameter greatly exceeds its longitudinal diameter. The 
abaotinal side is jet-black, with a velvety surface of small spines; but the 
actinal side, where the spines are comparatively large, is of a mouse tint. 

33. E. grandia. Gulf of California. 

Of this massive species we have one fine specimen, presented by W. G. W. 
Harford. 

Sub-order PETALOSTICHA. 

These Echini have no teeth; the anal system is separate from the apical; 
the ambulacra are petaloid; the test is less flat than in the Clypeastroids; 
certain parts of the test and spines are greatly specialized; and the radiate 
form is accompanied with an evident bi-laterality. 

Family CASSIDULIDJE. 

PtUUosticha without plastrons or f asdoles, on which the Kpines are arranged 
differently to the rest of the test. They approach the Clypeastroids in mmj 
reiqpects, but have no teeth, and in form simulats the regular EohM, 
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BuulMONSUB. 

34. E, cydostomus, Seska. Australia. Eingsmills. Zanzibar. 

35. E, aemUunariSt Gmelin. Florida. East India Islands. 

BHTNCHOPYOUS. 

36. R. Pacificus, A. Ag. Gallipagos. Panama. Golf of California. 

FamUy SPATANGIDiE. 

The aotinal part of the test occupied by a plastron, with bare ambulacral 
avenues defining its sides. Other plastrons formed by fascioles or bands of 
crowded miliary spines. The combinations of the plastrons and fascioles, 
with the shape of the test and petals, are the principal characters used in 
distinguishing the subfamilies and genera. 

liABSTIA. 

37. M. planulata, Gray. Eingsmills. China. East Indies. Mauritius. 

LOMXmA. 

38. L, dongaia. Gray. Bed Sea. Australia. Philippines. 

BBEYMIA. 

39. B. Australasice, China. Australia. Japan. 

A very fine specimen, 3% inches long by 3>^ inches broad, probably pre- 
sented by W. Garrett, from the Sandwich or Society or Eingsmill Islands, as 
I found it in company with the Crustacea collected by him in those localities. 

ECHIMOOABDIUM. 

40. E. cor datum. Gray. Norway. Mediterranean. Britain. Brazil. Florida. 

AGASSIZIA. 

41. A. scrobicuJata, Val. Panama. Gulf of California. 

BSLSSnS. 

42. B. carinatus, Gray. Society, Sandwich, and Philippine Islands. East 

India. Mauritius. 

ADDITIONAL SPECIES. 

[Acquired Blnoe date of IJflt.] 

ARBACIAD^. 

Arbada Dufresnii, Agassiz. Patagonia. Chili. Navigator l8^48i 
Locality of specin^ens in museum not known, 
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ECHINOBiETRAD-E. 

CohbooentrotiLs atratus, Brandt. 

Specimens oolleoted at the Panmotn Islands. Collected and presented by 
Capt. M. Tomer. The species occurs also at Zanzibar, Java, and Sandwich 
Islands. 

" Stimpson says that C, atraius is found at the Bonin Islands, adhering, 
simply by their snckers, to the perpendicolar faces of rocks, exposed to the 
fall fary of a Pacific Ocean swell. We must remember that the test of this 
genus forms, with its spines, a flat segment of a sphere, and that the close 
psTement of polygonal spines presents but little surface to the action of the 
water. The suckers of the actinal side are also very powerful and numerous. " 
— A. Agassiz, *' Rev, Echini,** 

HCVTELLIDM. 

Mellita testudinataf Klein. 
Specimens from Galveston, Texas, presented by Mr. J. B. Scupham. 

Dr. Blake called the attention of the Academy to investigations 
he is TH'^lriTig in determining the molecular properties of minerals. 



Beoular MEETiNa, August 16, 1875. 

President and Vice-Presidents being absent, Dr. Kellogg was 
called to the Chair. 

Twenty-five members present. 

Donations to the Museum : Silver ore from Nevada, from O. 
G. Leach. Thirteen specimens of ore, from Louis Lewis. Three 
specimens of ore, from L. Kaplan. Twenty specimens of Duran- 
gite, from Jos. T. Boyd. Five specimens of ore, from B. B. Minor. 
Four specimens of ore, from Geo. W. Dent; also from the same 
donor, nut gall, vegetable wax from the Andes, Orchilla from 
Mexico, Camel's hair from Calcutta, and Chinese envelopes. 
From A. J. Severance, specimens of rock, (core from Diamond 
Drill) from Oregon, California and Australia. Quicksilver ore 
from Santa Clara County, from A. K. Grimm. Silicified wood 
/pund 300 feet deep in Mimzanita Mine, l^^vada Countyt Cal)- 
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fomia, from J. H. Wood. Fossil shells from Oontra Costa 
County, and Cement Bock from same locality, donated by F. A. 
Walley. Silver ores from Jas. D. Stevenson. 

A collection of forty-eight specimens of birds and mammals 
was presented by Professor Esmark, of the Boyal University of 
J^^orway. 

Dr. Kellogg spoke of his recent trip to Mendocino County. 
Among other things he had discovered there a true thorn — a 
California production. 

Dr. Gibbons spoke of the remarkable climatic phenomena oc- 
curring last winter both here and in Europe. 



Begular Meehkg, Seftembeb 6, 1875. 

Vice-President Edwards in the chair. 

Thirty-four members present. 

Joseph O'Connor, J. P. Moore and G. H. Sanders were 
elected resident members. 

Wm. Barber and E. Pander were proposed for membership. 

Donations to the Museum: From A. W. Crawford, twenty-four 
species of Marine shells from California, Mexico and New Zea- 
land; ten species of fresh- water shells from the eastern rivers of 
North America; twenty-one specimens of minerals, Airizona, Cal- 
ifornia and Colorado. Mr. W. J . Fisher presented fifteen spedee 
of Marine and Land shells from Japan. Charles Kaeding do- 
nated eight Ornithological specimens. Mr. Blunt presented 
specimens of Procyon Hemandzii, Taxidea Americana and Me* 
phUes occidentalis. Mr. F. Gruber presented specimens of Oar* 
dinalia igneus, Cyanospiza cyanea, Leucostictea tephrodes, and 
Japan thrush. Mr. G. W. Dent donated Kouri gum from New 
Zealand, and crude India Bubber from Mexico. J. G. Biley 
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presented ore from Lake County. Cornelius Cole presented 
fibrous Asbestos from Maryland and from Elko Coiuity, Nevada. 

Mr. Edwards spoke of his recent trip to Mt. Shasta, partic- 
ularly with reference to the California " Pitcher Plant," (Dav' 
lingUmia Calif omica) found in great abundance in that locality, 
as follows: 

Darlingrtonia CaUfornica. Torrey. 

BT HINBT KDWABDB. 

Some time ainoe I promiBed to bring before the notice of the Academy the 
few facts I had observed with regard to the remarkable pitcher-plant {Darling^ 
tania Calif omioa), and by adding to them as much information as I conld 
oolleot with reference not only to this species, but also to those allied to it in 
habits and straotnre, it is my hope that more extended observations may yet 
be made by some of oar members npon this very singular product of the 
vegetable kingdom. 

The Sarraccmiacea, the family to which our DarlingUmia belongs, is one of 
the smallest known to botanists, containing only three genera and eight species. 
Its place in classification has been assigned between Nymphoscuxa, the family 
of the water-lily, and Papaveracea, that containing tiie poppies. Its geo- 
graphical distribution is remarkable, the whole of the species of the family 
being confined to the American continent. Thus, the genus Sarracenia con- 
tains six species, all of thenh natiyes of the Atlantic States, and only one of 
them having at all an extensiTe range, viz. : Sarr<icenia purpurea, of LinnsBus, 
which is found from lat. 48 N. to Southern Florida, and westward as far as 
Ohio. The remaining species S, piUacina, Michx., 3. rubra, Walt., 8, Drunu 
mondU, Croome, S.flava, Lin., and 8, ixiriolaris, Michx., are all confined to 
the Southern States; the last named species being probably the most abundant, 
the others being only met with in favored localities. According to Dr. Asa 
Gray, the genus was named by Toumefort in honor of Dr. Sarrazin of Quebec, 
who early in the present century forwarded a description of the best known 
gpecMB, viz., 8, purpurea, to Europe. Since the time of its discovery, plants 
have constantly been forwarded to England and to the Continent, and now 
very many of the greenhouses of the old world boast the possession of our 
pitcher flowen. Another genus, Heliamphora, of Bentham, contains but one 
qpedes, H, nutans, Benth., a native of boggy places in British Guiana. It 
is remarkable in its family for the scape containing sometimes five or six 
nodding, blush-white, or rose-colored flowers; those of the other genera being 
sditary, and mostly dull yellow, or purplish in color. The remidning genus, 
Darlingionia, is a native of this State, and the only one of the group found 
west of the Bocky Mountains. It contains but one species, D, Calif omioa, 
the subject of our present consideration. 

This remarkable plant was first described by the late Dr. Jno. Torrey from 
tpedmens forwarded to him by I, D. B r aokenridge, Assistant Botaidit to the 
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United States Surveying Expedition under Captain Wilkes, in 1842, who 
detected it growing in a marsh bordering a small tributaiy of the Upper 
Sacramento Biver, a few miles above Shasta Peak. Dr. Torrey, in his de- 
scription, which will be foand in the " Smithsonian Contribution to Knowl- 
edge, Vol. VI, 1853," says: 

*' Owing to the lateness of the season (it was October), the flowers had 
passed, and not even a single seed-vessel was found, but only the leaves and 
tail scapes, with the remains of a single capsule. The leaves, however, were 
so peculiar that no doubt was entertained of the plant being either a Sarraf 
cenia, or a near ally of that genus. Without the flowers, nothing farther 
could be determined respecting it; but, from the bracteate scape and deeply 
parted lamina of the leaves, it seemed more than probable that it was distinot 
from Sarracenia. Long had I been hoping to receive the plant in a more 
complete state, when it was at last brought to me by my friend, D. O. W. 
Hulse, of New Orleans, who found it in flower in May, 1851, in the same 
region, and perhaps in the very spot in which it was discovered many yean 
before by Mr. Brackenridge. The plant proves to be generioally distinct 
from Sarracenia, as well as from the genus Heliamphora of Bentbam; and I 
take great pleasure in dedicating it to my highly esteemed friend, Dr. Wm. 
Darlington, of West Chester, Pennsylvania, whose botanical works have con- 
tributed so largely to the scientific reputation of our country. The genus 
dedicated to the veteran botanist by De Candolle has been reduced to a sec- 
tion of Destnanihus by Bentham; and a California plant, from an imperfect 
specimen of which I had recently indicated a genus under that name, proves 
to be only a variety of Siyrax" 

It may be well to add to this interesting note of Dr. Torrey, that Darivng' 
tonia differs generically from Sarracenia by the forked blade of the leaf, and 
by the shape of the stigma. The flower of the former is stated to be, " when 
fully expanded, about two inches in diameter; the calyx consists of five straw- 
colored acute sepals; the petals, of a like number, and pale in color, are 
narrowed and concave at the apex and broad below; the twelve to fifteen 
stamens are nearly hidden by the projecting ovary, which is top-shaped, 
slightly five-angled, and crowned by a short style, with a five-lobed stigma. 
The fruit is a five-celled capsule, with numerous seeds." I may here remark 
that, though the flower is said by Dr. Torrey to be nodding at the apex of 
the stalk, I did not find it so. In August last, when I first met with the plant 
in the neighborhood of Mount Shasta, the flowers had become perfectly erect, 
and most of the capsules had burst and discharged their seed. It struck me 
that this may be owing to a careful provision of nature, which afforded the 
plant, as it became erect in ripening, an opportunity of spreading its seeds 
to a greater distance than it could do if the flower continued in a drooping 
position. The seeds themselves are armed at their extremity with small 
bristles, which cause them to adhere to the Sphagnum and other bog plants 
of their habitat, and thus secure them against being washed away by any 
excess of water in the bogs in which the plant haw its home. Interesting as 
the flower of Darlingtonia is, however, it yields in general attractiveness to 
the leaves, which are not only peculiar in form and structure, but perfonn 
PD^ of those Qurious functions in naturii, the object of which w^ eaii hj |io 
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meuis clearly understand, bnt which are none the less caloolated to excite 
our wonder and admiration. Viewed from a little distance, a growth of 
DarlingUmiaa presents a most beaudful and singular appearance, having a 
iandfnl resemblance to a nnmber of yellow hooded snakes, with head erect, 
in the act of making the fatal spring. I may here observe incidentally, that 
eaptU'SerperUis would have been an appropriate specific name. The bright 
ydlow, and, in some oases, almost orange color of the hoods, also suggests a 
growth of giant orchids; and it is probably, in some degree, to this resem- 
blance to a flower that the leaves are indebted for their faculty of entrapping 
inseetfl, which is the most remarka\{le feature of the plant. The leaf, which 
is tabular for the whole length, sometimes reaches tiie height of three feet 
six inches, and has a peculiar twist in its stem, always bending in one direc- 
tion, the course of this twist being marked on the edge of the leaf by a 
winged membrane, increasing in width from the base to its termination at 
the mouth of the pitcher. The apex of the leaf is a large, swollen, reticulated 
hood, sometimes, in well grown plants, as large as a man's fist, divided in 
front and above the opening into two lanceolate lobes, which are curved 
downwards, and are strongly marked with purplish veins, these colored veins 
being also continued on the inner surface of the tube for about one-third of 
its distance. For more than half its length the interior of the tube is smooth 
and marked with semi-transparent reticulations, but from that distance to 
the base it becomes more opaque; and it is furnished with a closely set series 
of fine, spinous hairs, laid thickly against the walls of the tube, and all 
pointing downwards. Examined under the microscope, these hairs present 
no trace of barbs or hooks, but are simply sharp points, hardened and tough- 
ened towards their extremity. 

The whole of this structure appears to be admirably adapted for the singu- 
lar habit of ensnaring insects, which is so wonderful a feature of the economy 
oi Darlingionia and its allies. The insects may easily be led to mistake the 
brightly colored hood for a flower, and wandering into its treacherous recesses, 
tnd a smooth passage at the top of the tube lighted by the reticulations of 
the leaves, and excreting a slight amount of viscous substance, slightly sweet, 
and of the consistence of honey. Passing along this passage, they at last 
reach the bottom, find on attempting to retrace their steps that escape is im- 
possible, and their wings becoming useless by contact with the viscid dis- 
charge from the walls of the leaf, and the moisture secreted at the bottom of 
the tube, they sink to their death in large numbers, the tube sometimes being 
illlad to the depth of from six to seven inches with the remains of inseots in 
the various stages of decomposition. 

I do not attempt to speak authoritatively upon the subject, but I am inclined 
to think that no process similar to that of digestion goes on within the plant, 
bat that the fluid mass derived from the decay of the imprisoned insects 
desoends through the tube into the earth, and is taken up by absorption, 
through the roots, thus acting as a kind of liquid manure. It is true that in 
the dead leaves the hard integuments of insects, such as the elytra of beetles, 
and the bodies of wasps and hornets are to be found undecayed, but this may 
be baoaoae the liquid secreted by the plant is not powerful enough to oause 
dseo m pedtiop of these parts More the plant itself decays. An analysis of 
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the fluid found within the tube, and of the leaf itself, would be of serrioe to 
decide this point, but the structure of the plant preyents Ihe rejection of pac^ 
tides not needed for its subsistence, as is the case with Drostra, UbriadaHa, 
and Dionea. It would appear that all order of insects are lured to the fital 
embrace of Darlinytoniay and it astonished me to find that I could reoogniw 
so many species among the remains I examined. I cut open and carttfoUy 
studied the contents of about forty tubes in all, and found that I oonld dis- 
tinguish no less than forty-three species of insects, which I am able to tabu- 
late as follows: 

Order— Cofeoptera: Genera— P^yntw, 8erica, CocdneUa (2), IRppodcwiia; 
number of species, fiye. 

Order— ITymenoptera; Genera— 4pi9, Vespa, Ichneumon^ number of spe* 
des, three. 

Ordet^Orthoptera: GenGn—Acrydium (2), TeUix (?); number of spoolea, 
three. 

Order — Neuroptera: Genera — MarUiapa, MyrmeUo, AgrUm; number of spo- 
des, three. 

Order— Dipfora; Genera— Tipttto, ifu^ca, Tachina, AsUus; number of 
spedes, twenty or more. 

Order— J>;pidoptera; Genera— CoJios, AgroHs, Botys; number of speoias, 
three. 

Order— £etmp(era; Genera— ^otonecto, IUduvins{^) (2); number of tp^ 
des, four. 

Order— .^roo^inda:- Genera— (unknown); number of spedes, two. 

It is probable that this list could have been yery considerably inoreaaed, 
but I was sufficiently convinced that all the insect orders were represented in 
the seething pot of the Ikirlingtonia's kitchen. The greenest tubes — those 
which are of comparatiyely recent growth — seem to be less attractive to insects, 
and I have always found the largest quantity of remains in those whioh an 
richest and deepest in color. Across the opening of the hood a small qnder, 
seemingly allied to the genus Thomisus, spins its web, as if aware of tiie 
attractive nature of the plant, and consdous that its own prey could be thus 
eadly captured. I have also invariably found among the mass of deosj some 
living larv89 of a small dipterous insect, probably one of the Tipulidm ; and I 
observe that a similar circumstance has been recorded by Dr. I. F« lUli- 
champ of Bluffton, North Carolina, with reference to the pitchers of ^drraoeiiia 
variolosa. Dr. Mellichamp's paper is so interesting that I make no anpfAogj 
for transcribing the following: ** The base of the tube of 8. varioioM secre t es 
a watery fluid, which is not sweet nor odorous, but which proves quickly fatal 
to all insects that fall into it. The whole inner surface is covered with rerj 
minute, dosely appressed prickles, perfectly smooth, and pointed downwards, 
which render it imposdble for an insect to ascend by walking, even when 
the leaf is laid nearly horizontal. Within the somewhat dilated lim of the 
tube, there is a band half an inch in width, dotted with a sweet secretion, 
attractive to insects, but not intoxicating. This also exten d s dow n w ards to 
the edge of the outer wing to the very ground, thus alluring many cnepang 
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iBseets, and especially ants, to the more dangerous feeding ground above, 
where onoe losing foothold, it is impossible to regain it. Even flies escape 
but rarely, the form of the tube and lid seeming to obstmct their flight. As 
the result, the tube becomes filled to the depth of some inches with a mass of 
decaying ants, flies, hornets and other insects. 

l^thin this there is always found a white grab feeding npon the material 
thus gathered, perhaps the larva of a large fly which has been observed to 
stand npon the edge of the tube, and drop an egg into it. Soon after the 
foil development of the leaf, the upper portion becomes brown and shrivelled, 
which is due to still another larva, the young of a small moth, which feeds 
upon the substance of the leaf, leaving only ihe outer epidermis, and works 
its way from above downward, until in due time it spins its cocoon, suspending 
it by silken threads just above the surface of the insect debris at the bottom. 
The whole forms a series of relationship, and an instance of contrivance and 
design, the full purport of which is by no means fully understood.*' It will 
thus be seen that the same general habit obtains through the whole family of 
SarraoeniaoetEt though in details there are to be found differences in some 
■triking particulars. In the first place, it is more than probable that the liquid 
■eoreted in the base of the tubes of Sarracenia is pure water, deposited from 
the atmosphere,* but the shape of the hood in Darlingtoniaf which totally 
covers the opening of the tube, suggests some other cause for the presence of 
moisture at its bottom. This liquid, which is Sarracenia, is said by Dr. 
Mellichamp to be inodorous, is in our Califomia plant most disgusting in its 
smell, and after handling a number of specimens of the tubes, it is necessary 
to use some disinfectant like ammonia or chloride to remove the disagreeable 
ordor. The larva found among the debris of Sarracenia, though belonging 
undoubtedly to the dipterous order, is nevertheless of a totally different genus 
f^om that found in DarlingUmia, as the latter are very minute, almost micro- 
scopic in size, though it is possible that more than one species may yet be 
discovered. I should also state that I found no ants whatever in the tubes of 
Cal^omioa, though subsequent observations may yet add to our knowledge 
the fact of their presence among the victims. Nor can I find any trace of a 
lei^dopterous larva, like that noted by Dr. Mellichamp, which was probably 
the early stage of some species of Tortrix. Careful and continued observation 
will, however, doubtless bring to light many new facts connected with the 
economy of this singular plant. The stems of DarlingUmia are generally 
marked with some ferruginous blotches, which are due to the presence of a 
■nail fungus, which has been examined by our fellow-member, Dr. Harkness, 
mod by him pronounced to be a new species of Trichobasia, Dr. Harkness, 
while intending to publish the results of his observations, permits me to add 
that he proposes to name the species Trichobasis DarlingUmuK. The Indians 
of the district around Mount Shasta are well acquainted with the fly-catching 
habit of l>arlingtonia, but I regret to say that I could not discover their native 
I of the plant, nor could I learn that they ascribe to it any medicinal proper- 



< Von— I havs dnM been Mrared bj Dr. Mellichamp that tht liquid it by no umaos 
p«n waUr, bat an •xcretioii of the plant itaelf . H. B. 
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ties. I was the more snrprised at this, as I was aware that to Sairraoeniak purpuna 
is credited a large amount of Tirtue in oases of small-pox, a paper on its effieacy 
in this terrible disease having been contributed to Land and Water in 1871, 
by Captain Hardy of the Royal Artillery, who spent some time in Newfound- 
land, and who derived his knowledge of the value of the pitcher plant from 
the Indians of that region. The portion of the plant used is the root, which 
has been introduced into England, and is sold there at the high rate of 28 
shillings per pound. I mention this fact as it is more than probable that oar 
own species may possess some hidden virtue which may prove equally as val- 
uable to mankind. 

I may state that Barliiigionxa, though certainly a local plant, is by no means 
rare in the districts in which it is found. The locality nearest to San Fran- 
cisco in which it has been detected is in the foothills of the Sierra, about 10 
miles from Nevada City. It is, however, most abundant in the region abont 
Mount Shasta, where it may be found in at least thirty or forty places within 
a radius of fifteen or twenty miles. It grows in boggy spots on the sides of 
mountains, and particularly about those known to hunters as "deer Uoks/' 
which are abundant along the banks of the Upper Sacramento and its tribu- 
tary streams. Extreme altitude is not necessary to its growth, as It is found 
from 1,000 to 5,000 feet. Mr. Robinson, of the Fiiild newspaper, who visited 
this country a few years ago, chiefly for the purpose of observing the plant 
in its native haunts, states that it is by no means difficult of cultivation, and 
that it is " best treated by being grown in a soil of peat or peat and chopped 
sphagnum, kept wet, not merely moist, the pots or pans to be placed on a vret 
bottom — ^f rame or cool-house treatment being the best in winter, warm green- 
house or temperate stove in summer.*' 

In concluding these imperfect remarks, perhaps I may be permitted to 
hope that they may be the means of directing more perfect attention to this 
remarkable plant, which must always be regarded as one of the many vege- 
table wonders of California. 



Begulab MEETiNa, Septembeb 20, 1875. 

In the absence of the PreEddent and Vice-Presidents, Charles 
Wolcott Brooks was called to the Chair. 

Fifty-two members present. 

Donations to the Museum: From L. Higbee, Los Angeles, 
specimen from an artesian well 189 feet deep. From Henxy 
Chapman, Fossil Shells — cretaceous — from Alameda County. 
From F. A. Walley, Fossil Shells found in sandstone in Marin 
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Ck>unty. From C. C. Coleman, Bamie fiber. From C. D. 
Gibbes, fibrous Asbestos and Manganese. From Star k Mathi- 
son, Plumbago from Ceylon, Antimony from Nevada, and '' Beg- 
ulus " from San Francisco. From Charles Beed of San Mateo, 
Argentiferous Galena from Sacramento mine, San Mateo County, 
Gold ore from San Gregorio Creek, and Indian implements 
(stone) from Bedwood City. From G. W. Dent, two Lizards 
from China as prepared for medicine by Chinese. From J. 
Daniels & Co., Scotch Granite. From Holmes & Dawson, 
Suisun Marble. From Fred. MaCrellish, Sulphur from Sulphur 
Banks, Humboldt County, Nevada. 

Mr. Williamson read a paper on " Fish Culture." 
T. J. Lowry read a paper describing a new method of deter- 
mining positions in Hydrographic Surveying, as follows: 

A New Method of Determining Positions of the Saundinsr- 
Boat— Application of the Two-Point Prohlem to Hydro- 
Srraphic Surveyinsr* 

BY T, J. LOWBT. 

This is called the age of practioe— the inventiye age. And, undoubtedly, 
the preyailing tendency of the science of this age is synthetic. The problem 
it places before itself is not so much to discover isolated truths as to combine, 
to harmonize, to generalize, to utilize those already found out. Instead, 
then, of indulging in ineffectual wanderings in the labyrioths of analytics, 
let US pause for a moment in the field of synthetical geometry — ^where Euclid, 
Newton, and Bessell deigned to labor — and see if there are not ** seed fallen 
by the wayside, among rocks and in stony places," which we may cause to 
yield profitably for the exact arts. 

The increased traffic and travel on the rivers, bays, lakes, gulfs, and oceans, 
within the last half-century, have made the accurate mappings of the topog- 
raphy of these water-basins of the earth commercial, national necessities. 
The dnlized nations of Europe haye long felt and acted upon these demands 
of navigation and commerce; nor has the United States been left in arrears, for 
already has she executed a system of hydrography— even extending her re- 
learches into the Gulf Stream and kindred inter-ocean riyers— securing 
results which challenge at once the wonder and admiration of the sdentifio 
and navigating worlds. 

The hydrographic chart is the lamp to the navigator's path over the intri- 
cate windings of the waters of the earth; the revealer of rocks, shoals, reefs, 
hidden beneath smiling seas, and therefore the secret to a safe navigation, 
and hence successful international commerce. Does it not, then, gentlemen, 
behoove as, as a scientific body, to make all possible improvements in the 
theory and practice of hydrography? 
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Hydrographio snrveying was reduced to a real, a praotioal entity, by the 
discoyery of the three-point problem, by Pothenot. This problem being wide 
in its application, aocnrate in its determinations, and yet most simple in ite 
graphic solutions, has, from the first, stood the grand central troth of pfao- 
tical hydrography. Bnt to fix a position by this problem is required, on 
three known points, two connected angles observed simaltaneonsly. And 
with only two known signals in sight it utterly fails to fix a position. Now 
it is to remedy these defects, to fill up these gaps left open by the three-point 
problem, and thus enable the hydrographer to determine his position under 
a wider range of contingencies, that I propose the application of the two- 
point problem to hydrographio suryeying. 

In determining positions of the sounding boat, equal in accuracy, and sec- 
ond only in point of usefulness to the three-point problem, is the two-point 
problem, which, with its many varied phases and fewer known points, 
greatly increases the hydrographer's capability of ascertaining his position 
under every contingency. This problem determines any two points on an 
unknown range (or inter-range) if at each of these points are measured the 
(two) angles contained by this range and two known signals. The boat's 
path may either coincide with the range or inter-range (see Fig. 1), or orosB 
it at two or more points (as shown in Fig. 2). In the first case we can fix 
the position of the boat at any two or more instants by " angling " at those 
instants on two known signals (*<^" and " ^ "), and the undetermined range. 
When the boat only crosRes the range at two or more points, its position 
can be fixed by this problem only at these points, and that, of course, by 
"angling" at the very instants of crossing the range. The better condi- 
tioned the quadrilateral, formed by the two known points and the two places 
of observation, the better will these places be determined; and will be wholly 
undetermined when the right line, through the places of observation, pro- 
longed, traverses either one or both of the observed signals. 

Where ranges are ready prepared for us — as when adjacent to cities with 
their fiag-staffs, chimneys and spires, or where the country rises into high- 
lands and mountain peaks back from the shore — the determination of a boat's 
position by this problem is alike easy and expeditious. And even where nat- 
ure does not offer such ready prepared facilities, we can readily supply them, 
where the water is comparatively shallow, by dropping temporary spar buoys 
(a pole with rock to one end). One buoy will furnish a stern range, if we 
have another visible stationary object directiy astern, or an inter-range if di- 
rectiy ahead. But if there is no such stationary object visible, then continue 
the line of soundings, and drop further along a second buoy, and at the same 
instant measure the angles contained by two known signals, and the first 
buoy, and from another point on the range of these buoys, catch the angles 
between this range and any two known signals, and the soundings are deter- 
mined. By cutting on a third point on shore, from two or more of these de- 
termined positions of the boat, it can be fixed in position without visiting the 
shore or even stopping the sounding boat; other signals may thus readily be 
substituted for those swept away by storms, etc. 

The buoys thus dropped being determined fixed points, may serve as sig- 
nals for carrying a hydrographic triangulation further on out off shore. This 
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problem will thus prove most nscfnl in the snryey of off-shore shoals and 
nefs, and in the location of buoys, where only two signals are in sight. And 
it may, moreover, be found especially serviceable in the surveys of those 
large shallow bodies of water which abound along the Atlantic and Gulf coasts 
of the Southern States, where the low shores and hazy atmosphere render it 
extremely difficult to keep three signals in sight. 

The geometrical construction of this problem is accomplished in the foUow- 
iog obvious manner: On ^4 ^, in Fig. 3, describe segments containing re- 
spectively the angles .4 31 B and A P B, draw the chord B y, to cut off seg- 
ment, B A My, containing the angle, B My, and another chord A z, cutting 
off segment, AB P x, containing the angle, AP x. The points, x and y, will 
be in the same right line with M and P; join x y, which produce both ways 
till it cuts the circumferences in J(f and P, which will be the required places 
of observation. 

The triogmetrical analysis fumiflbing the readiest means for computing 
this problem, is that known as the indirect. Thus, let any number, as 10 or 
100, represent m p, in Fi^. No. 1. Then in the triangle, Amp, are known 
the angles, Amp, {=A MP), mi([ A pm{'=AP M), with side, tnp, from 
whence .4 m may be foiitul. In the triangle, mph, are known angles, mph 
{^MP B), and b m p («=/^ -l/^i'), with wp, to find h m. Now, in the triangle, 
Amb, are known angle, A m h ( = A M B), and the sides. Am and bm, from 
which A b may be found. And now, from the similarity of figures, Ab :A B : : 
mp: M P, and by like proportions any other of the required sides may be 
found. 

The two-point problem finds a ready graphic solution by laying off each 
set of observed au^'les on a separate piece of tracing paper, and shifting 
these two papers uutil the lines of sight traverse each its proper point, 
then prick the vertices of thcsn ungles on to the sheet, and they are (3f and P) 
the n;qnirod points of observation. 

But a urater graphic solution, based upon very obvious geometrical consid- 
erations, is found in the three-arm protractor: with the angles measured at 
AT (see Fig. 3) sot off on the proper limbs of the protractor, cause its left 
and middle arms to traverso A and B, and draw a line along its right arm. 
Shift center of protractor to some point, as m— taking care to keep A and B 
bisected by left and middle arms — and draw another line along right arm and 
y, the point of intersection of these lines, will be a point in the right line 
through the places of observation, M and P. Now, set off the angles ob- 
lerved at P on the corresponding limbs of protractor, bisect A and B with 
the fiducial edges of the middle and right arms. Draw line along left arm; 
shift center of protractor to some point as /), and with middle and right arms 
•till bisecting A and B, draw line along left arm. and or, the point of intersec- 
tion of these tnro lines, will be a second point in right line through M and P. 
Draw un indefinite right line through x und,y. Now, with the angles observed 
at P on the protractor, cause its middle and right arms to traverse A and B 
while the true edge of its l^ft arm coincides with line through x andy; dot 
its center, and wo have P, one of the places of observation; and, in like 
manner, find M, the othor place of observation. 
P»oc. Cal. Acai». Hex.. Vol. VI. -12. 
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These are the eolations of the case of this problem where only two 1 
signalB are inyolved. There are, however, two other cases: First, where torn 
one position of the boat signals A and B are yisible, bat from the other (mfy 
B and C are seen; here the boat's positions are equally well determinate, and 
^he geometrical constrnction and graphic solations are the same as abofe 
given— bat the trigonometrical analysis varies slightly (see Narrien*B Geod- 
esy). And in the second case, where first position of boat sees only Bignals 
A and B^ and its second position only C and /), these positions are still detoi^ 
minate, and the graphic solations and geometrical constrnction are identiotl 
with those already given, bat the trigonometrical analysis is different^ as 
shown by the writer on page 19, vol. 2, of The Analyst, 

The two-point problem may, moreover, be found most serviceable in restore 
ing lost stations. Suppose the case illastrated in Fig. No. 4 — where (the sor- 
face mark oQ station is lost and its restoration is desired. Having an ap. 
proximate idea of the position of the lost station, 0, choose two such points, 
3f and P, as make at once the quadrilateral, A B P M, and the triangles, A 
MO, BPG and G MP,'' well conditioned." Then at 3f and P succeaave- 
ly measure the angles BMA, BMP, APB and A P M, and find— either 
by construction or computation, as above shown — the unknown sides and 
angles of the quadrilateral, A B P M. Now from the original triangulation 
are known the sides A and G B, and angles GAB, and G B A; and the 
angle 9 B P=P B A—G B A, We hence have two sides, G B and P B, and 
included angle, G B P,to find P G and angle B P G, ihe distance and direc- 
tion of the lost station, G, from the point, P, But if no linear measure is 
available, then mark the direction of G from the point, P, by range poles, n 
0, and shift the theodolite to M, Find angle, A M G, in like manner to that 
which found angle, B P G. Then cover A with telescope, turn it in azimnth 
equal to angle, AM G, and mark the direction of its line of sight with poles, 
t A. We then have marked out two ranges, t h and o n, intersecting at " the 
lost station,*' G, 

And equally applicable when on land searching for a lost station with three 
signals in sight, is the maneuver so well understood in hydrography of taking 
from the sheet the angles subtended by the three signals at the lost station, 
setting them off on two one-angle, or one two-angle sextant, and shifting the 
position of the observer till the images of these signals coincide in his horizon 
glass, when he will be close on the *' lost station." 

Dr. Blake read the following: 

On the Results of Glacial Action at the head of John- 
son's Pass, In the Sierras. 

BT JAMES BLAKE, M. D. 

In a recent trip in the Sierras, at the head of the south fork of the American 
Biver, I met with some evidences of glacial notion which I think are worthy 
of being recorded as furnishing some indications of the character of the 
climate during the middle part of the glacial epoch. The head of the valley 
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of the soQth fork of the American Biver terminates in Johnson's Pass, a gap 
in the western summit of the Sierras, about 7,500 feet above the leyel of the 
sea. The break in the mountains extends for about a mile and a quarter 
from north to south, and is nearly level. The upper part of the American 
Valley, for three or four miles, rises by a gentle slope up the pass, and is from 
half a mile to a mile wide, with a flat meadow bottom of mountain meal, 
bounded on each side by moraine blocks, lodged against the sides of the 
moontains. The head of the pass terminates by a pretty steep escarpment 
which forms a part of the western boundary of Lake Tahoe Valley, lying 
about 1,000 feet below. The south side of the American Vallfy, near the 
pass, is formed by a mountain about 9,000 feet high, the face of which, oppo- 
site the head of the pass, suddenly changes its direction, turning to th«f mmih 
to form the west wall of the southern termination of Lake Valley. To the 
north, the pass is separated from Echo Lake Valley by a vast Irnnk of moraine 
matter, which formed at one time a la'eral moraine of Echo I^ke glacier, brit 
which has been subsequently increased and gradually nloptd oft t/iwards ilttt 
valley by the bed of the glacier being forced up over it during the fiiidille of 
the glacial epoch. As this Echo Lake glacier has evidently Umn an inipr/rtafit 
element in causing the glacial action at the upper part of the American VaJ' 
ley, a short description cf its old bed will be useful. The Echo Ii«ke Valley 
is about four miles long, running in a direction southeast, ii//rtbwest, ami 
terminating towards the northern cfT upper end in a perfect amphitheater, stir- 
lonnded by high peaks. The chord of this amphitheater f/r cirqae mmMnnn 
probably tvro miles and a half, affording ample area ft/r the iffrmmUrtt t/i a 
vast glacier. The valley abuts to the southeast mff^itmi the wttiUtru wall tff 
Lake valley at the north termination of the d^preani/zn whi^h tmwn 4hhnnifU'n 
Paas. The bottom of the raUey is nr/w oecupi^ 1^ tiro Uksm, tmm //f whMfh 
is a mile and three-quarcen loi^ and a quarts of a miU \fr*fnA, with a /Upth 
of water of 15i) feet. Th* '>th*r, or yxpp»if laki». is smalUrr %w\ r#'/t more f han 
thirtr-five feet dr*p. They are separated \fj a l^lt 'A f '/^k a f<^w yar 'U )tt*Hf%, 
in which the grinite preaesta a a^>r«; acsii«t/'/«e 'ihara^iAr. 7>ie Vf^-VA tfu Om* 
border of the Uk*^ ihflrw eridtss ilmAa *A s^MiMl ntilfm i/, a h^j^ht 'A Pftf 
feet above its leT^I. ^zA uyjndzA tL-tXr^ Lm l>t^n 'Vjy/Sf t^/l filly Jfflt ft M 
higher, so thas the E.io LaJM ?ilfc^>r av«: hav^ b*-w* »/^w<Mrfi vtvm* hh4 *»i^ht 
hundred fe*< tiick. I^-rii^j is^ «y;.^T j*it of *X^ ji^«/vaI ♦-^^ h H w»# j/f*' 
dpitated over &a aJ:i*v« \fnr'g^f:*^,»ja *:*5 . a ti^r^mt^ fA*i hr/^*, inVf t/nk** 
Valley, axkd whil« pirfci-ic- injk *f^»r^ if p^J^ <»^ a »ae» w^/f Mr»* '/## IM v/'/»#* 
west border, t^ -r9*^ «^ "-^ wi.-^t >r3V.,-.*«*a a « fw^\^f^ *A »*^rf#» '^^i U*-*. 
above the !*t*: v :i^ ji> 7-;i^ ^^ i\ffn/m U^ -»i »^ >^* •**/, ^^ ^o /^l^* 
and the As«r>:as. i;.-t*r Tif.^ 7*0^ w* iu«tf>vM '/ ^^m a^»a^>«^a#i« M ir^M 
shown vbcn j: >r3i.ii6»* ^r-^-* ;>fc-r/i V4..-7 ,<v^ iti^f tA /^n 'ri/i/*^ |/w#t 
where it joua x myvr \t -j* auvi-.vr** '^i* "i^-* y/*^j^4 p^^*^nh */l t4 h*r* h^-t-H 
aoeoap-we^lj •xT*r*tC Jt ^7 Vflrrw '..vi^ =^a-* f-zfv, *// ^,.^^p^^^ ,^^^4 tr**4 
the few rxkA u-jc ic^Aav --n 'ju* hv'va •■** »-, **ffHy-»*^tf pt,*th4^^ »^^ 
po K i htfd tkas h-os i*^ -i** Hyi3n*%iu*>« »r *iw» v^r>** •^r^ t^^tf'-f t^**44. 'th$ hf^ 
eharaecer a« a ji&»?u iw.run^ ^-^.^ v^ '^ «it«^^*>i>f 

As ^f'.«« 4H«Mr:. .!.• r,-V»r •njt •/ P>!*. tM-^A r***A/ UpHrf*^n^i** n* *h** A^^ 
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was evidently over this escarpment that the glacier flowed daring a long 
time; but as Lake Valley itself became filled with ioe, and its glacier reached 
to the b eight of six or seven hnndred feet above the side of the valley at 
Johnson's Pass, Echo Lake glacier conld no longer escape into the valley, 
but was deflected with the vast ice stream from Lake YaUey down the valley 
of the American Biver. In taking this new direction, the bed of the glacier 
was forced up over what had been before its lateral Inoraine, grinding off the 
angles of the rocks, and filling up the interstices with mountain meal, so that 
the moraine, particularly towards the American Valley, presents a gentle 
slope, with only an occasional boulder visible. The Echo Lake side of the 
embankment is much steeper, and a few feet below its crest has a ridge of 
moraine rocks, with perfectly sharp edges. This ridge is separated from the 
top of the embankment by a shallow depression, a few yards broad. These 
rocks had evidently been deposited on the ridge of mountain meal as lateral 
moraine, after the Lake Valley glacier had retreated below the level of the 
pass so that the Echo Lake glacier could resume its former course. 

On the south side of the head of the pass, a large quantity of moraine matter 
has been deposited from the glacier coming in from the south end of Lake Val- 
ley. Until Lake Valley itself had been filled with ice up to the level of the 
pass, the moraine matter from this glacieif would be deposited in the valley; 
but as soon as the ice reached the level of the pass, a large moraine was de- 
posited, extending nearly half a mile across the head of the p&ss, and then bend- 
ing to the west down the American Valley. Thi6 moraine, at the point where 
it leaves the mountain, is apparently about four hundred feet high, and a 
quarter of a mile thick at its base, and is composed of large masses of gran- 
ite, with their edges quite sharp. Even a mile below th e head of the pans. 
the moraine is 150 feet hi}j:h and 400 feet thick, here forming the north wall 
of the basin of Andrean Liike, a small lake about 300 yards long and 250 
broad, situated directly at the foot of the mountain, on the south side of the 
American Valley. The rocks at this part of the moraine are more or less 
rounded, and the interstices filled with the finer detritus. The middle of the 
valley, near its head, and for some distance down, is covered with a thick de- 
posit of mountain meal, interspersed with large boulders, which have evidently 
been glaciated from the northeast. This has been opened to the depth of 
twenty feet without reaching the country rock. It is completely unstratified, 
and contains a few boulders, well rounded, but not very large, at least such 
was the case in a cut and tunnel made in the deposit towards the north side 
of the valley. Tn making the cut, a layer of gravel was found about eighteen 
inches from the surface; it was about two inches thick, and composed of 
rounded quartzose and other pebbles, and must have been derived from some 
disintegrated conglomerate beds. The only probable source of this thick 
deposit of finer detritus is from the bed of Echo Lakes, and the glaciated 
mountains to the northeast of the lower lake. It is found forming the bed 
of the American Valley for three or four miles from the summit of the pass, 
but beyond this point it gradually disappears, so that, at six miles from the 
summit, it was found extremely difficult to find any dirt to fill into the creT- 
ices between the rocks, when making a road through the valley. 
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Such is a general sketch of the resDlts of glacial action at the head of 
American Valley— results which could only have been produced under totally 
dilTerent climatic conditions than a mere diminution of the mean annual tem- 
perature. It is evident that the formation of the large moraine across the 
head of the pass, from the glacier coming from the head of Lake Valley, 
could only have taken place when the surface of the mountain at the head of 
the pass was uncovered by huow, at least during a part of the year; or, in 
other words, at the time that the glacier in Lake Valley had attained a thick- 
ness of more than a thousand feet, there was no permanent glacier at the 
head of the pass. At present, the snow by the end of the winter is from leu 
to twenty feet deep at the head of the pass, and from four to eight feet deep 
in Lake Valley, and it has melted in the valley six to eight weeks before it 
disappears from the head of the pass. With a colder climate, in which, 
however, the relative temperature of the summer and winter should be the 
same as at present, it is evident that long before the Lake Valley glacier had 
attained a thickness of one thousand feet, a glacier some hundreds of feet 
thick must have occupied the head of the pass, so that the moraine matter 
brought down by the southern tributaries 6f Lake Valley glacier could not 
have been deposited there, but must have been carried down the valley of 
the American Biver as soon as the Lake Valley glacier was thick enough to 
force the ice stream in that direction. The most probable climatic conditions 
under which such a deposition of moraine matter as is found at the head of 
the American Valley could take place are, a colder winter with a very heavy 
snow-fall, and a hot summer, during which the snow would be removed from 
the surface, even at an elevation of 7,000 feet, when not fed by glaciers. The 
gradual filling up of Lake Valley by ice, was the result of the many glaciers 
coming into it on all sides, as has been shown by Prof. J. LeConte, and 
which had their origin in mountains from 1,500 to 2,000 feet above the level 
of the pas-i. That these ice streams were pouiing into Lake Valley when the 
head of the American Valley wuh comparatively free from ice, is proved, also, 
by the formation of the large lateral moraine, from Echo Lake glacier, on the 
north side of the valley. Another fact that would indicate the rapid disap- 
pearance of ice at the upper part of the American Valley during the height 
of the glacial epoch is, the comparatively slight longitudinal extension of the 
glaciers down the American Valley. Although there is undoubted evidence 
that in Lake Valley, and at the head of Johnson's Pass, the ice attained a 
thickness of six hundred feet above the level of the pass, yet the larger part 
of the terminal moraine matter has been deposited within six or seven miles 
of the head of the pass, and at an elevation of only 1,000 feet below the top 
of the pass. Now, the rapid disappearance of this American Valley glacier, 
fed. as it was, by the Echo Lake glacier, and also by the vast ice stream from 
Lake Valley, would indicate that it must have been exposed to a much higher 
summer temperature than prevails at present. The topographical formation 
of the American Valley would also favor the melting of the ice, as the valley 
opens directly on the heated plains of the Sacramento, and thus affords a 
channel for the hot air of the plains during the summer, and for the moisture* 
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laden air from the warmer ocean that probably existed far on into the glacial 
epoch.* 

Should the facts above stated admit of the interpretation I haye giyen thein, 
it is evident that they are inconsistent with the views of those who* regard 
the glacial epoch as the result of mere geological changes in the distribu- 
tion of land and water. That these changes may have played a subordinate 
part in intensifying the influence of cosmical causes is probable, just as the 
immense outflows of volcanic rodks, covering so many thousands of square 
miles of our continent to the depth of 1,800 to 2,000 feet, must have exerted 
a great influence on the warmer cUmate of the Miocene. In fact, as I have 
before stated to the Academy, I believe the heated term of the Miocene is 
much more easily referable to geological causes than is the cold of the glacial 
epoch. 

Without wishing to attach too much importance to the facts above stated, I 
think the evidences of glacial action at the head of Johnson's Pass are in- 
consistent with any other hypothesis than that, far on in the glacial epoch, 
cold winters, with heavy snow-faUs, alternated with very hot summers; and 
also that, at the same period, there was no permanent ice-covering on the 
surface at an elevation of 7,000 feet above the sea, at least in these latitudes. 
It is, I think, only in such climatic conditions that the vast moraines at the 
head of Johnson's Pass could have been formed, particularly the embank- 
ment moraine on the north side of Andrean Lake. This moraine could not 
have been formed by a glacier pushing its end out into water, as Professor 
LeCompte has shown was probably the case with similar moraines in Lake 
Valley and Mono Lake. The only conditions under which the moraine on 
the south side of the American Valley could have been formed was, that the 
surface on which it rests was not covered by ice at the time the Lake Valley 
glacier had reached the level of the head of the pass. The glacier from the 
head of Lake Valley, by far the largest entering the valley, then deposited a 
lateral moraine, stretching some distance across the head of the American 
Valley. As the ice accumulated in Lake Valley, and .began to deflect the 
Echo Lake glacier to the west, the glacier from the south end of the valley 
was also forced in the same direction, depositing its moraine where the sur- 
face was still uncovered by ice, and thus laying the foundation on which 
moraine matter subsequently lodged, as the rapidly melting ice during the 
summer months exposed its surface, even after the rest of the valley was 
permanently covered with ice. 

The accompanying rough plan shows the deposition of moraine matter at 



*It is probftble thftt a glacier has extended some distance down the American Valley 
below the point indicated, but this I believe to have been later in the glacial epoch, when 
the glaciers at the head of the valley were possibly diminishing in thiclmess, and after the 
great ice sculpturing in the higher mountains had been effected. I believe that it was in 
the earlier stages, and during the height of the glacial epoch, that the principal ice sculp- 
turing took place, caused by the sudden and great alternations of temperature. The 
moraine matter deposited by the retreating glaciers was evidently very slight, in com« 
parlson with that deposited whilst they were increasing. 
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the head of Johnson's Pass. I regret that, owing to an aoddent to my moun- 
tain barometer, I was unable to obtain exact hypsometrical measorements. 

Note.— Since this paper was written, I have read Mr. CroU's work, CKmaU and Time, 
of which a large part is occnpie.l in attempting to prove that daring the glacial epoch the 
summers most have been cold&r than at present. As the grounds on which his argument 
is founded are mure or less hypothetical, and his conclusions are, I think, inconsistent 
with the slight horizontal extension of the ancient glaciers, not only in the Sierras, hut, 
as I have shown, also In the Puebla mountains, I must conclude that at least in this part 
of the earth's surface the glacial epoch was marked by cold winters with very heavy snow- 
fall, and hot summers. The glacier coming from the south end of the Puebla range offers 
even a more marked example of slight horizontal extension than that at the head of the 
American Valley. This glacier had Its origin In a valley six miles long and a mile broad, 
surrounded by peaks from 0,000 to 7,600 feet high, and which still retain snow on them 
during the whole year. At the height of the glacial epoch, this valley must have been 
Ailed by a vast glacier which escaped into the Puebla Valley, the Utter valley being at 
an elevation of 4,fi00 feet above the sea; and yet under these circumstances the terminal 
moraine does not extend more than a mile and a quarter Into the valley, although at its 
head, or near the foot of the mountain, it has probably a thickness of three hundred feet. 

Mr. Locldngton presented a communication drawing the at- 
tention of the Academy to the unhealthy condition of the build- 
ing, suggesting remedies therefor, and that a committee be ap- 
pointed to collect funds to improve the premises. 



Special Meetimo, September 28, 1875. 
Vice-President Edwards in the Chair. 

Thirty-five members present. 

By request of Mr. Edwards, General Colton, Pxeaident of 
Board of Trustees, explained the object of the Special Meeting. 
He stated that the Board of Trustees had held a special meeting, 
at which Messrs. Felton and Hittel, Attorneys for Mr. Lick, 
were present. At this meeting Mr. Felton had read such parts 
of Mr. Lick's new deed, dated September 21, 1875, as were 
changed from the deeds of July 16, 1874, and September 16, 
1875. The Trustees had informally agreed to the changes made 
by Mr. Lick. At the same meeting a deed was read, dated Sep- 
tember 21, 1875, giving to the Academy , without any restrictions 
whatever, the property on Market Street, formerly deeded by 
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Mr. Lick to the Academy with certain restrictions, which are set 
forth in a deed dated October 14, 1873. 

This was also informally accepted by the Trustees. Although 
the Trustees, under the law, and the Constitution of the Academy, 
are authorized to take charge of the property of the corporation 
and attend to its temporal affairs, the Board had thought it 
proper in a matter of this importance, to call a meeting of the 
Academy to endorse the action of the Trustees, or authorize them 
to act. It was explained that the new deed to the property on 
Market Street was eminently advantageous to the Society. Also 
that the new ** Trust Deed" affected the Academy very slightly; 
and as all the other beneficiaries but one had signed, it only re- 
mained for the Academy to assent before sending it East for the 
signature of John H. Lick. 

General Colton called on the Secretary to read the Resolution 
which the Board of Trustees proposed to adopt. 

The Resolution was then read as follows: 

Resolved, That the California Academy of Sciences do hereby accept the 
deed of James Lick, party of the first part, Bichard S. Floyd, Faxon D. Ath- 
erton, Sr., Bernard D. Murphy, John H. Lick and John Nightingale, parties 
of the second part, and the California Academy of Sciences, the Society of 
California Pioneers, the Protestant Orphan Asylum, the Ladies' Protection 
and Belief Society, the Mechanics' Institute, and the Society for the Preven- 
tion of Cruelty to Animals, the City of Sun Jos^, A. B. Forbes, J. B. Boberts, 
Ira P. Bankin, Bobert McElroy, J. D. B. Stillman, Horace Davis, A. S. Hal- 
lidie, John Oscar Eldridge, and Lorenzo Sawyer, parties of the third part, 
which said deed is dated September 2l8t, 1875, and all the terms and condi- 
tions thereof, and do hereby release and discharge the said above-mentioned 
parties of the second part, in said deed named, from the performance of any 
of the duties imposed upon them by those certain deeds mentioned therein, 
dated respectively on the 16th day of July, 1874, and the 16th day of Septem- 
ber, 1875, which are inconsistent with the terms and conditions of said first- 
mentioned deed. 

Resolved, further, That David D. Colton (President) and Charles G. Yale 
(Secretary), of the Board of Trustees of this corporation, be and are hereby 
instructed to seal, sign, acknowledge, execute and deliver said first-mentioned 
deed in the name of this corporation, and with their names attaoHed us such 
President and Secretary of the Board, and affix the corporate seal of this 
Academy thereto; and their acts in compliance with the above instructions 
are hereby ratified and confirmed as the act und deed of this corporation. 

Resolved, farther. That this corporation also accepts and receives that cer- 
tain other deed from James Lick, party of the first part, to the California 
Academy of Sciences, party of the second part, dated September 2l8t, 1875. 
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By request of the presiding officer, Mr. Hittel, who was 
present with the new *' Trust Deed" of James Lick, explained 
the changes which had been made in this, compared with the 
former one. 

Mr. Hittel then read the deed to the property on Market 
Street, stating that it had been acknowledged by Mr. Lick. It 
is as follows: 

JAMES LICK 

TO 

CALIFORNIA ACADEMY OF SCIENCES. 

This Indentubk, made and entered into this 21st day of Sep- 
tember, 1875, between James Lick, of the City and County of 
San Francisco, State of California^ party of the first part, and 
the '* California Academy of Sciences," a corporation organized 
and existing under the laws of the State of California, and having 
its principal place of business at the said City and County of 
San Francisco, the party of the second part, wituesseth: 

Whereas, Said party of the first party heretofore executed and 
delivered to the said party of the second part, a certain deed, 
dated on the fifteenth day of February, A. D. 1873; which said 
deed was duly recorded in the office of the County Recorder of 
the said City and County of San Francisco on the 20th day of 
February, A. D. 1873, in Liber six hundred and ninety-six (696) 
of Deeds, commencing at page three hundred and sixty-four 
(364), which said deed conveyed the following described piece or 
parcel of land in said City and County of San Francisco, State 
aforesaid, circumscribed by a line commencing at a point on the 
south-easterly line of Market Street distant one hundred and 
ninety-five feet south-westward from the south-westerly comer of 
Market and Fourth Streets, and running thence south-easterly 
and parallel with said Fourth Street, one hundred and ninety- 
five (195) feet; thence south-westerly at an angle of forty five 
degrees to a point two hundred and seventy-five (275) feet from 
said south-easterly line of Market Street, which said last men- 
tioned point constitutes the south-westerly corner of the hun- 
dred vara lot hereinafter mentioned; thence north-westerly and 
parallel with said Fourth Street, two hundred and seventy-five 
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(275) feet to said south-easterly line of Market Street; thence 
north-easterly and along said mentioned line of Market Street 
eighty (80) feet to the point of commencement. Said parcel of 
land being a portion of that certain lot of land laid down and 
commonly known upon the official map of said City of San Fran- 
cisco , as one hundred vara lot number one hundred and twenty- 
six (126), with certain reservations and exceptions, and apon 
certain terms and conditions subsequent, all of which are fully 
expressed in said deed, reference to which said deed is hereby 
expressly made. 

And Whereas, Said party of the first part afterwards executed 
and delivered to the said party of the second part a certain other 
deed dated on the Third day of October, A*. D. 1873, which said 
deed was duly recorded in the office of the County Recorder of 
the said City and County of San Francisco on tJie Fourteenth 
day of October, A. D. 1873, in Liber seven hundred and eighteen 
(718) of Deeds, commencing at page three hundred and eighty- 
seven (387), which said last mentioned deed granted, gave, con- 
veyed and confirmed to said party of the second part, all the 
lands and premises described in said first mentioned deed and 
above described, vdih certain reservations and exceptions, and 
upon certain other terms and conditions subsequent, all of which 
are fully expressed in said last mentioned or second deed, refer- 
ence to which is hereby expressly made. 

Now Thebefobe, In consideration of the premises and the 
respect and esteem said party of the first part has and bears to 
the said party of the second part, and the desire of the said 
party of the first part to further promote the prosperity of the 
party of the second part, and for the benefit of the Sciences in 
general, and in order to relieve the said party of the second part 
from all the terms and conditions subsequent, contained in said 
above mentioned deeds, or either of them, and from any and all 
terms, conditions and provisos, if any exist, the said party of the 
first part hath granted, given, confirmed, remised, released, and 
forever quit-claimed, and by these presents does grant, give, con- 
firm, remise, release, and forever quit-claim unto the said party 
of the second part all the lands and premises described in said 
above mentioned deeds and hereinbefore described. 

To have and to hold, all and singular, the premises hereby 
granted, given, confirmed, remised, released and quit-claimed 
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unto the said party of the second part and its successors, in fee 
simple, absolute, and without any conditions whatsoever. 

In witness whereof the said party of the first part has hereunto 
set his hand and seal the day and year first herein above written. 
(Signed,) 

JAMES LICK. [L. s.l 
[Recorded September 29th, 1875, at 20 minutes past 10 o'clock, 
in Liber 801 of Deeds, page 253.] 

After the reading of the deed, the resolutions prepared by the 
Trustees and before read, was again read by the Secretary. 

On motion of Dr. George Hewston, seconded by Charles Wol- 
oott Brooks, the Resolution was adopted as read. 

On motion, the Trustees were requested to convey the thanks 
of the Academy to Mr. Lick. 



Reoulab Meetino, Ootobeb 4th, 1875. 

Second Vice-President in the Chair. 
Forty members present. 

Dr. G. F. Becker was proposed as a candidate for member- 
ship. 

Donations to the Museum: Fourteen botanical specimens from 
Lower California, by G. W. Dunn. Tusks of Wild Boar from 
Santa Rosa Island, h-om W. G. Blunt. Rock from Choumagin 
Islands bearing specimen of Ilirebratulina septentrianales, dredged 
from forty fathoms by W. G. W. Harford. Fragments of an- 
cient pottery, and one botanical specimen, from T. J. Butler, 
Prescott, Arizona. Insects from La Paz, from Dr. D. £. Hun- 
gerford. Hawaiian cotton, presented by C. C. Coleman. Silver 
ore from Arizona, by James Riley, Cerbat, Arizona. Two speci- 
mens of silver ore from Inyo County, from J. R. Frink. Sixty- 
eight specimens of minerals from various localities, from R. H. 
Sinton. Thirteen specimens of ore from White Pine, from T. 
H. Wells. Four specimens imitation marble on slate, and one 
specimen imitation porphyry on slate, from I. T. Milliken, San 
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FrancicBO. One specimen Fontinalis arUipyrilica, from R. K. 
Nuttall. Crustacean, from Dr. W. H. Jones, XJ. S. S. Portsmouth. 
Specimen of Manna found on Eucalyptus on State University 
grounds. Mr. Stearns said this was the first discovery of the 
kind on any Eucalyptus in California. 

Dr. Blake read the following paper: 

Ou Phylloxera.' 

BT JAMES BLAKB, M. D. 

During the last week, I visited one of onr extensive vineyurds in Sonoma 
county, for the purpose of investigating, as far as a few hours would permit, 
the Phylloxera question, and as what I observed may be interesting to some, 
I will briefly state the results of my observations. 

The proprietor of the vineyard was not certain, before I commenced my 
investigations, if any of his vines were affected. All he had observed was, 
that in separate patches about the vineyard the vines looked sickly. Some of 
them had died, and others were evidently dying; but, he stated, as he had 
noticed the same sort of thing for years, he did not attribute this to the new 
pest, although disease amongst the vines had never shown itself to the same 
amount as at present. In exposing the roots of one of the badly diseased 
vines, it, was found to be covered by the insect. From two or three inches 
below the surface to as far down as the roots were traced (four feet), every 
crack and crevice in the outside bark of the root, was literally lined by Phyl- 
loxer.i. The vines in which this occurred were evidently in a dying condi- 
tion. They liad pushed out a few weakly shoots in the spring,- which had 
not grown more than a few inches, and they had a few aborted bunches of 
grapes. They certainly would be dead next year. I noticed, in exposing the 
roots of the vine, that there were no superficial roots, at least, living. Some 
remains of dead roots were found on digging down, but nothing alive except 
the main roots. The lowest roots were not exposed, but from the escape of 
sap from the cut surfaces of the roots, it was evident that a certain amount 
of absorption wus going on, and therefore that a large portion of the smaller 
rootlets must be uninjured. The roots of apparently a perfectly healthy vine 
were then examined. The plant had made quite a luxurious growth, some of 
the shoots being from six to eight feet long, and it had on it about fourteen 
pounds of grapes, which appeared to be ripening perfectly. The Phylloxera 
was found on the roots, but in much smaller numbers than in the other vine. 
Here they were confined to one or two cracks in the bark, and although pretty 
thick in these cracks near the surface, they were only met with in small 
patches at a foot under ground. These roots were followed down to a depth 
of more than four feet, at which depth a patch of Phylloxera was found, 
which consisted of not more than a dozen insects. About six inches above 
this was another patch, containing a larger number of individuals, and 
about every six or eight inches up the surface patohes of the insect were 
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found, the size of the patches becoming larger as they were found nearer the 
surface. They were confined exclusively to a single longitudinal crack in the 
bark, at least ftom where the roots divided, about two feet beneath the sur- 
face. As before stated, they were found in patches, no insects being seen in 
the spaces between the patches. It was evident the crack in the bark of the 
root hid offered a route by which the insect was gradually making its way 
down on the root. The patches undoubtedly indicated the stages by which 
the insect proceeded downwards, one insect from above passing over the in- 
tervening space and establishing a new colony, from which pioneers again 
started out to descend still lower. From the few insects found in the lowest 
patch, it is probable that this portion of the root had but just been attacked, 
and that not more than one generation had been bom there. On some small 
roots that were given off about a foot from the surface. I found bat one insect, 
and that near the main root. The soil of the vineyard was a gray clay, con- 
taining a considerable quantity of sand. It was derived from the disintegra- 
tion of volcanic sedimentary rocks, and as it had been well ploughed and 
harrowed, it was quite fine and dusty. Under these circumstances, it is 
quite certain that the insect would not reach the roots of the vine through 
cracks and holes in the ground, as it is stated to do in France. Here there 
can be no doubt but that the migrations of the insect took place down the 
cracks in the outer bark, which not only afforded it a road, but also enabled 
it to introduce its sucker into the softer cambium, from wnich it derives its 
nourishment, and which it could not have reached Jthrough the whole thick- 
ness of the bark. 

The fact of the infection of an apparently healthy vine, offers a serious 
prospect for the future wine prospects of the State, as it is impossible to say 
to what extent the disease already exists. It is probable that its effects only 
become manifest after it has already existed on a vine perhaps for years, and 
I think it likely that it will be found far more widespread than is now antici- 
pated. I have, however, taken measures to ascertain this point, and I trust 
these remarks may call the attention of our wine-growers to the subject, and 
lead them to look for the insect amongst their apparently healthy vines. My 
own opinion is, that when a vine has once been attacked by the insect, it is 
merely a question of time as to when it will be killed, and the facts above 
stated show how hopeless it is to expect to be able to eradicate it when once 
it is established. In order to do this, wq should have to expose the roots of 
the plant, and apply our remedies below the lowest point where the insect 
has penetrated. This is simply impossible. The only chance I see for suc- 
cef«fally meeting the disease is, to endeavor to prevent its attacking vines 
that are already healthy, and I think this can most likely be effected in a man- 
ner that may not involve too much expense. There are two considerations in 
the history of the insect, which lead me to hope that this may be done. In 
the first place, I believe that at least in loose, pliable soil, that is kept well 
cnltiTated, the insect can only find access to the roots by crawling down the 
erscks in the bark, or in the creTioes that are generally found about the root 
at the surface of the ground. I think it probable that some application, such 
as tar or train oil, that might be distasteful to the insect, miffht prevent its 
crawling down the stem; and surrounding the stem for a few inches with fine, 
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sharp sand, would not leave any cracks by which it could find its way beneath the 
surface. Again, the same means would be available for preventing its spreading. 
It appears that the way it spreads from one locality to another is, that at 
certain seasons of the year some of the insects become possessed of wings. 
These then come to the surface and deposit their eggs on the leaves of 
the vine, being often carried to some distance by the winds, and by this 
means alone it would appear that the diseased area becomes enlarged. Now, 
the same plan that would prevent the insect from desoendiivg to the roots 
would also still more efifectually prevent these winged Phylloxeras from com- 
ing to the surface and extending the area of the disease. 

Unfortunately, notwithstanding the attention that has been given to the 
subject in Europe, the natural history of the insect has been but imperfectly 
elucidated. Perhaps when we come to know more about it other means may 
suggest themselves for controling its progress. Up to the present time no 
remedy has been found for it, and if I may be allowed to express an opinion 
on the subject, it is because it has been looked for, I believe, in the wrong 
direction, by endeavoring to destroy the insect on vines that are already dis- 
eased. For reasons above stated, .1 believe this to be impracticable. The 
plan, I think, that will be found available, will be to give up the vines already 
attacked, and endeavor to preserve those which are not already infected. 

Dr. Blake read the following paper: 

On the Beimer Grape. 

BT JAMES BliAKK, K. D. 

In a communication I read before the Academy, last November, I related 
some analyses that I had made of the juice of dififerent varieties of grapes, 
more particularly in relation to their fitness for making wine. Amongst the 
grapes anaylzed was one called the Beimer, in connection with which the fol- 
lowing facts may be interesting: The day after I had received the grapes, the 
proprietor of the vineyard called on me, and on looking over the grapes that 
his manager had sent me, told me when he saw that there was a sample of 
the Beimer amongst them, that there was no necessity for me to analyze that, 
as he had given orders to have all the vines of that variety to be destroyed. 
As I, however, had already commenced the analysis, I went on with it, and 
discovered that this grape was possessed of what I considered the best prop- 
erties for wine making. On making this discovery, I requested the owner of 
the vineyard to have some wine made from the juice of this grape unmixed 
with any other. This was done, and although it is yet rather early to judge 
of the wine, yet it certainly, at present, promises to be the best California 
made wine I have yet tested, and orders have now been given to preserve 
every shoot and sprout of the Beimer for propagation. It is certidnly the 
most desirable grape for California that I have yet met with. It is a very free 
grower, and I believe even a more prolific bearer than the Mission grape. It 
will be seen by the analysis, published in the last volume of the proceedings, 
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that it is the variety that contains the most malio acid, and the wine made 
from it has certainly developed more bouquet than any California made wine 
of the sanie age I have yet tasted, thus supporting the views I then advanced 
as to the inflaence of malic acid in developing the aroma of wine. It would 
Mem that the vinicultural mind is at last waking up to the value of malic 
add in wine-making, as a comparison of the prices paid for the dififerent 
yarietiee of grape, with the data furnished by my analyses, wiU show: 

MaUcacld Price in Nap* Vftl- 
per cent. ley per ton. 

Zinflndel 0.60 $23.00 

Beissling 0.57 18.00 

Mission 0.11 10.00 

Some sixteen years ago I endeavored to call the attention of our vine-growers 
to the necessity of propagating the more acid varieties of grape; but until 
within the last three or four years the greater part of our vineyards have been 
planted with the old Mission grape, undoubtedly the wor»t wine grape that 
can be selected. 



BEauLAB Meetiko, October 18th, 1875. 

Second Vice-President in the Chair. 

Thirty-five members present. 

Donations to the Museum: Three boxes of recent Sea water 
Shells, from B. H. Stretch. Photographs of relics from mounds, 
bj Mr. Putnam. Mr. S. Jennings, through Dr. Gibbons, pre- 
sented a pearl taken from a shell found at the Navigator 
Islands; also the shells. J. F. Jerome presented specimens of 
the Candle Nut from what the Sandwich Islanders call the 
" Ka Eui" tree. Black Marble from Alaska, from J. Daniels. 
MineralB and Fungus, from J. F. Jerome; also specimen of Hoh- 
ihuria used as food by the Chinese, shark's fins from China, Or- 
ehilla from Lower California. B. H. Sinton presented specimens 
of Copper ore. C. C. Parry donated specimen of mountain ma- 
hogany. Dr. A. Kellogg presented Trout from Inyo County, 
and seventeen specimens of Lichens. James Behrens presented 
specimens of radiated pyrites from Prussia. 
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Mr. CD. Gibbes described the Candle Nut presented as the 
fruit of the AleurUes trUoha, a tree of the family EuphorbiaccBy 
grows 20 to 30 feet high; leaves tri-lobed; fruit about two 
inches in diameter; inner nut very hard shell, within which the 
meat is preserved for years; good to eat, but rather rich. The 
oil is easily expressed, and is sent to England for candle making. 
As a drying oil it ranks among the best. The Hawaiians string 
the kernels of the nuts on slender strips of bamboo and light 
then^ as candles; they burn with a peculiar but pleasant odor. 

Dr. G. F. Becker read a paper on '* Notes on a new feature of 
the Comstock Lode." 

Dr. Hermann Behr made some remarks on ** Phylloxera." 

Henry Edwards read the following paper: 

Paciftc Coast Lepidopteray No, 15.— Description of a new 
species of Catocala, from San Diego. 

BT HENBT KDWABDS. 

Catocala Augusta, n sp. Hy. Edw. 

Primaries. Ground color, very pale fawn-color, almost whitash. All the 
lines, particularly the sub-terminal, strong and distinct. Basal space, rather 
large, covered with black irrorations; basal half-line, almost obsolete. T. a., 
broad on costa, with a double tooth; thence slightly arcuate to a space be> 
yond the middle, there forming a deep tooth, and bent again to the internal 
margin. This line is deep velvety black, edged anteriorly by a whitish shade. 
T. p., with a deep median double tooth, running obliquely from the median 
nerve to the internal margin, in a series of four teeth, and near the margin 
lost in a brownish shade. Reniform, large, distinct, whijtish, edged with 
black. Sub-reniform, also, large and white, both vith grayish shade posteri- 
orly. Sub-terminal line, very strongly marked, with deep but even teeth, 
edged anteriorly with gray shade. Sub-terminal spots between the nervules, 
well defined, oblong, deep black. Fringes whitish, mottled with brown. 

Secondaries. Rosy red, with yellowish tiuge. Mesial band, moderate, 
almost straight inwardly until it reaches the middle, when it narrows and 
terminates about 2% lines from abdominal margin. Marginal band also mod- 
erate, with two rather prominent teeth near the anal angle. Apices, broadly 
yellow. Emarginations and costa, also, with yellow shade. Fringes, white. 
Abdominal margin, clothed with fawn-colored hairs. 

Underside. The black bands of primaries are very broad; the white ones 
very clear and distinct; the sub-basal one not reaching the interior margin; 
and the posterior one much wider on the costa than on the internal margin. 
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Secondaries, two-thirds pale yellowish red, the mesial band narrower than 
on the upper side. 

Expanse of wings, 3.30 inch. 

Locality, San Diego, Cal. Mrs. Jas. Behrens. 

The npper wings of this beautiful species recall the shade of the Euro- 
pean C Fraxinif but they are still paler in color, and with the lines even 
more distinctly marked. Its nearest ally is C. Luciana, Hy. Edw., from Col- 
orado, but it differs from that species by its paler gray color, by the reniform 
and sub-reniform being whitish instead of black, by the lines being more 
deeply and regularly toothed, and by the extreme distinctness of the sub- 
terminal line. The color of the secondaries have also a more rosy tint than 
those of lAidana. 

For this interesting addition to our insect fauna, we are indebted to Mrs. 
James Behrens, who has frequently added great rarities to her husband's col- 
lection, and to whom, through the medium of her given name, I hare great 
delight in dedicating it. Mrs. Behrens took two specimens of this charming 
insect in August last, in the neighborhood of San Diego. 

Mr. Steams read the following paper: 

On the Vitality of Certain Land Mollusks. 

BT BOBT. E. O. STEABNS. 

I submit for the inspection of the Academy a living specimen of Bulimus 
pdUidwr, tiby., one of nine given to me by Prof. Geo. Davidson, who collected 
them at San Jos^ del Cabo, Lower California, in March, 1873. 

These snails were kept in a box undisturbed until June 23d, 1876, when I 
took them out, and, after examination, placed them in a glass jar with some 
chick-weed and other tender vegetable food, and a small quantity of tepid 
water, so as to make a warm humid atmosphere. This hospitable treatment 
induced them to wake up and move about after their long fast and sleep of 
two jfearf , two months and sixteen days. Subsequently all died but this, which 
seems to be in pretty good health, though not very active. 

It may be remembered that I mentioned before the Academy at a meeting 
in March, 1867, an instance of vitality in a snail {Hdix Veatchii) from Oerros 
Island, even more remarkable, the latter having lived without food from 1859, 
the year when it was collected, to March, 1865, a period of six ymrs. 

The famous specimen in the British Museum which is cited in the books, 
H^ix desertorum, had lived within a few days of four years, fastened to a tab- 
let in one of the cases, when discovered to be alive. 

Hdix desertorum^ as the specific name implies, is found in arid and sterile 
areas, in the continents of Africa and Asia, and has, as will be perceived, a 
wide distribution. From the former continent, I have specimens from Egypt, 
ind it also ranges through Arabia in the latter. 

The BuUmus from the main-land of the peninsula of Lower California, and 

Pboc. Cal. Acad. 8oi., Vol. VI.~18. 
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Hdix VeatchH from Cerros or Cedros Island, off the coast on the ocean side 
of the same, come from within the same physical enyironment, being com- 
paratively a limited distance apart. 

The Helix belongs to an interesting and pecoliar groap, probably Tarietiet 
of one species, which includes, at present, the following names: (1) Hdixarmh 
lata, Sby., (2) H, Vatchii, Newc, (3) H. pandora, Fbs., and (4) H. leoit, Ttr. 
Other forms geographically approximate may hereafter, on further investiga- 
tion, be referred to the same lineage. 

Of the above, (I) H. areolata was the first described, or I should say that this 
appears by the date to be the first name bestowed upon any member of the 
group. This species has been quoted from Oregon, and (4) H. levis, from the 
Columbia Biver, in both cases erroneously. The figures in *' Land and Fresh 
Water Shells of North America,"* p. 177, are too elevated and globose for 
the typical areolata, but the larger figures faithfully represent H. VeatckU. 
Elevation and rotundity are insular characteristics in this group, and armkUa 
is comparatively depressed. It is found in considerable numbers on the up- 
lands around Magdalena Bay, which is on the outer or ocean shore of the 
peninsula, in latitude about 240 40' N. 

Bulimus pallidior, which is pretty generally distributed through Lower Cali- 
fornia, from Cape St. Lucas norUierly, has also erroneously been credited to 
San Diego in California proper. It is arboreal in its habits, at least during 
the winter season, and frequents the Copaiva trees. It has been said to in- 
habit South America, which is probably incorrect, and the locality *' San Juan," 
mentioned in " L. and F. W. Shells," on p. 195, where a good figure of this 
species may be seen, should be San Juanico, which is on the eatt side of the 
peninsula, in latitude about 270 N. 

The great importance of particularity in habitat will be at once perceived 
when I state that there are no less than three other localities on the west ooast 
of America, north of the place cited, all of which are referred to in various 
scientific works which have come under my observation, as '* San Juan," and 
there are perhaps as many more " San Juan's " south of that especially quoted 
herein, on the westerly coast of America, in the Central and South American 
States. 

Attention is directed to the fact that the three species herein mentioned as 
exhibiting extraordinary vitality, belong to geographical areas, which receive 
only minimum rainfall, or which are, in simple language, nearly rainless 
regions. 

Within such areas vegetation is exceedingly limited even in favorable sea- 
sons, and the presence and growth of the annual plants is, of course, depend- 
ent upon the rainfall; this last occurring infrequently makes the food supply 
of land mollusks and other phytophagous or vegetable-eating animals exoeed- 
ingly precarious. 

It is highly probable that a careful investigation in this direction will lead 
us to the conclusion that the land mollusks which inhabit arid areas have, 
through selection, adaptation and evolution, become especially fitted for the 



*SmltliBonlui Misc. Ck>ll.. No. 19 i. 



ACADEMY OF SCIENCES. 187 

oontingeneids of their habitat, and possess a greater degree of vitality or abil- 
ity to tiye without food than related forms in what may be considered more 
favorable regions, and through and by reason of their long sleep or hiberna- 
tion, mart properbjf ettitxition, with its inactivity and consequent immunity from 
any waste or exhaustion of vital strength, are enabled to maintain their hold 
upon life when animals more highly organized would inevitably perish; and 
we are furnished with an illustration, in the instances cited, how nature works 
compensatively, when we institute a comparison with the opposite condition 
of activity, and the food required to sustain it. 

Mr. Steams called the attention of the Aoademy to oertain 
fossil forms of the genus Scalaria, belonging to the sub-genus 
Opalia, discovered by Mr. Hemphill near San Diego. 



Beoulab Meeting, Noyeiibeb 1st, 1875. 

Dr. Stout was called to the Chair in the absence of President 
and Vice-Presidents. 

Twenty-eight members present. 

Messrs. Charles W. Banks and G. F. Becker were elected res- 
ident members. 

Donations to the Museum: From W. E. Burleigh from Island 
of St. George, Alaska, one full-grown male fur seal, one full- 
grown female fur seal, one foetus (nearly full grown) of fur seal, 
one young sea lion two months old, head of walrus two years old. 
The fur seal are carefully collected specimens, complete and 
suitable for preservation. 

Mr. Filhol was introduced by the Chairman and made a few 
remarks. 

Dr. Gibbons made some verbal remarks on the difference in 
the rainstorms here and in the Eastern States. 

Dr. Parry read a short paper in relation to botanical subjects 
in California. 
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Beoulab Meetino, November 15tli, 1875. 
Second Vice-President in the Chair. 
Twenty members present. 
Louis Nusbanmer was nominated for membership. 

Donations to the Museum : A box of minerals containing 45 
specimens, from Dr, E. S. Holden, Stockton. Specimen of Oo- 
lymbres, presented through Dr. Harkness. Two birds from Nav- 
igator Islands, presented through Dr. Gibbons. Specimen of 
Cebidichihys crista gallif Ajres, from Captain Ijawson, U. S. 
Coast Survey. Five specimens of fish from the lower waters of 
Eem Biver, from J. B. Scupham. Silicilied wood from Sonoma 
County, by G. H. Saunders. 

S. C. Hastings read a letter from Professor J. D. Whitney rel- 
ative to the ''Botany of California," to the effect that the work 
was nearly completed and ready for publication. 

J. B. Scupham made some verbal remarks on the Toredo, pre- 
senting also a specimen of wood showing a curious instance 
where one of the rotifers had bored into the hole of its neighbor, 
the first instance where such an occurrence had been noticed. 

A verbal discussion on the subject of Phylloxera was partici- 
pated in by Dr. Behr, Dr. Blake, Dr. Kellogg and S. C. Hast- 
ings. 



Beoulab Meetino, Deoembeb 6th, 1875. 
Second Vice-President in the Chair. 
Thirty-five members. 
T. W. Greene and Dr. Murphy were proposed for membership. 

Donations to the Museum: Twenty-six specimens of Native 
Woods, presented by Mr. Joseph H. Clarke, Cahto, Mendocino 
County. Native Fishes, W. N. Lockington. Three specimens 
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of Fish and nine specimens of Crustaceans from Captain M. 
Tomer. * Pinus aristata. Dr. A. Kellogg. Acorns and branch of 
Huercus fulvescens, George W. Dunn. Specimen of Artemia 
Vkthensia, from Dr. Harkness. Two Crustaceans and thirty-two 
specimens of Myriapoda, from Henry Edwards. 

Dr. Kellogg explained that the donation of woods from Mr. 
Clarke was very valuable , all the specimens being in fine order 
AUd carefully prepared. A vote of thanks was passed to Mr. 
Clarke. 

Dr. Harkness exhibited a map presented by General Stone, 
through Governor Purdy. The map shows the work done by 
American Engineers in Africa for the Egyptian Government, in 
the course of a survey. 

Mr. W. N. Lockington read a description of the fish presented 
at the previous meeting.* 

Mr. Lockington also read a paper on Landscape Gardening, 
giving a list of the varieties of plants and shrubs adapted to Cal- 
ifornia gardens, and containing suggestions as to the proper lay- 
ing out of grounds. 

Dr. J. G. Cooper presented the following: 

New Facts relating to Califomlan Omitholosry—No. 1. 

BT J. O. GOOPBB, M. D. 

The pnblioaiion of the volume on Land Birds in the series of Beports of 
the Oeologioal Sarvey of California brought down the history of that class 
of animals, for the most part, to 1870, although, having been written five 
years previously, many additional facts had accnmolated, which could not 
be introduced into it, as only stereotyped proof-sheets were sent to me for 
eorrection. Some of these facts have been published by me in our Proceedings 
for 1868, Vol. lY. p. 3, as " Some recent additions to the Fauna of Oalifomia/' 
and more or less contributed to the "American Naturalist," or the following 
more recent works. The present remarks are intended to include only such 
later items as have never been published, or such opinions as differ from 
those of later authors. The following are the chief works relating to this 
snbjeot that have appeared since 1865 : 

Birds of Ft. Whipple, Arizona, or Prodrome of Ornithology of Arizona 
Territory. By E. Coues, A. M., M. D., U. S. A. From Proo. Phila. Acad. 
Kat. Sciences, Jan. 1868. 

The New and heretofore Unfignred Birds of North America. By D. O. 
Elliott. New York, 1869. FoUo. 

Lilt of Birds of Alaska, with biographical notes. By Wm. H. Dall and H. 
Bannister. From the Proo. Chicago Acad, of Sciences, 1869, 4to. Also Mr. 
Ball's later articles in our Proceedings, on Alaskan birds. 
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A History of North American Birds, by S. F. Baird, T. M. Brewer, and 
B. Bidgway, Land Birds, in 3 vols., small 4to. Boston, 1874. 

Birds of Western and Northwestern Mexico, from Collections of Col. A. J. 
Grayson, Capt. J. Xantns, and F. Bisohoff. By G. N. Lawrenoe. From 
Memoirs of the Bost. 6oo. of Nat Hist., 1874. 4to. 

Birds of the Northwest (the region of the Missouri B.) By £. Cones, 
M. D., U. S. A. Washington, 1874. 8vo. 

Report on Ornithological Specimens collected in the Years 1871, 1872, and 
1873, in Nevada, Utah, and Arizona. By Dr. H. C. Yarrow, H. W. Hen- 
shaw, and F. Bisohoff. Washington, 1874. 8yo. 

For convenience of reference, I give the pages of Ornithology of Califor- 
nia, Vol. I, where the species are described. 

TuBDUB NAirns — The Dwarf Thrush, page 4. The notes given by me in the 
lower five lines of this page belong properly to the next species, as it is 
scarcely probable that any of this remain in the lower country of California, 
or even in the mountains in summer, unless above an elevation of 8,000 ft., as 
does its Bocky Mountain representative, y&t. .Avduboni Baird. The song 
of that, and of the eastern race, var. ** PcUlassi** Cab., t>eing described as 
resembling that of the Wood Thrush {T. muatelinus)^ with which I am fa- 
miliar, I am sore that I never heard it in the Sierra Nevada up to 8,000 ft. 
alt., nor in the forests of Washington Territory, and that of var. nanus can- 
not be very different.* 

It is the winter thrush of California, common from September to May. 

As pointed out by me in the Amer. Naturalist, Jan. 1875, the name nanus 
has priority over Pallassi, but that of guttatus Pallas, 1811, will very probably 
become the specific appellation, being founded on a specimen from Kodiak, 
where this only is found. The description, however, is as applicable to young 
of Myiadestea Townsendii^ and it was called &** Musdoapa.** Bonaparte, in 
Comptes Bendus, 1854, thinks it is *'very certainly the T. Sioainsoni, but 
may not be the T. Pallasn of Cabanis." The size, however, does not agree 
with either of them, and perhaps for this reason Cabanis substituted Palkun 
(founded on a Cuban specimen) for his T. guliatua, 1844, founded on Pallas's 
bird. The African T. guttatus Vigors, need cause no confusion, being doubt- 
less a later named species.t 

T. usTULATUB — Oregou Thrush, p. 5. This name is also prior to those of 
its eastern representatives. Townsend and Audubon confounded it with 
T, fusoescens ("fFifaom"), which opinion was formerly endorsed by J. A. 
Allen; while Coues in 1872, and later authors, make it a variety of "T. Swam- 
8oni " Cab. This, besides being named later, was described as from Siberia, 



* The long deecribed by Ridgway as of T. uthUaius in the Sierra Nevada, and like that of 
the Wood Thnuh, was more probably that of T. nanm, 

t T. AonalascUea Omel answers still better to the young of T, nemuSt And could searooly 
be a frlngilllne bird, as suggested by Baird, for Gmelin described the three spotted spsr- 
rows from there as " FYingiUa" ko, MOotpUa Lincolnii could Bcaroely be oonfofondad 
with it. See farther on, under Pcutereulm Sandwickentit. 
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and a oompariBon of types seems needed to establish its identity. As, however, 
it is reported as straggling to Central Europe (as well as **Pallas8i") it might 
much more easily reach Siberia from Alaska, where it appears to go farther 
north than Tta. ustulaius. The claim of ** T.'brunneus*' Boddffirt, 1783, as 
being of this species, seems worthy of further examination. 

I was misled in giving T, nanus as the common Summer Thrush of Califor- 
nia, both by its having been given by all previous authors as the only small 
brown thrush found in the State {ustulatus being limited to the north), and by 
Heermann's positive assertion that it breeds in the oak groves near San Fran- 
cisco, where I am now satisfied that only tuiuUUtts spends the summer. I have 
•ince found the latter breeding as far south as lat. 35^ at least, and probably 
to lat. 33^. There they are more olive than at the Columbia, approaching var. 
**5tmitnsoni," and are also smaller, as might be expected. This southern 
residence suggests that the Mississippi valley summer thrush of Audubon, 
and Wilson's (Georgia birdn, with similar nest and eggs, are the var. " Sujain- 
mmi" these authors not recognizing its distinctness from var. " PalUusi.** 

Our bird does not reach California from the south before April 15th, and 
leaves during September, thus supplementing the winter residence of T, nanuM 
so fully, that they are easily mistaken for one species, more noisy and con- 
spicuous in summer, their upper plumage being nearly the same in California.* 



*The following meaBnrements taken by me from fresh birds now preserved in the 
Smithsonian Institution, the State Mnsenm of Oalifomla, and my own collection, show 
that there is such a gradation in size between specimens of the two species collected in 
dlflinent latitudes, that no difference is noticeable in living birds at gunshot distance. The 
older specimens are recorded in P. B. Bep. IX, 213, 316, etc. 
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t The sex of two is surmised on difference of sise. The wings were not measured in 
thSM two. The wing of all the 8. 1, birds is gtven as above from Baird*s STerage. 

t The two first were young of the year. 

It appears ftom Mr. Henshaw's measurements, in his report for 1873, that Arisona speoi- 
Bcns of r. namu average smaller, and he remarks on the oontrast in sise between them 
tad Tsr. JudMbona, as seen in Oolorado, much larger than f. mUtlatut. 
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Although the nest and eggs of this yariety may have led to its correct 
affiliation with **5toatiuonti\" they are not always reliable in this genus, if Dr. 
Cones is right in stating that T. fuscesoens sometimes lays spotted eggs, and 
bnilds either on the gronnd, in bushes, or in trees! (Birds of the Northwest, 
1874). If a few more of the best marked distinctions become broken down 
by f ature observations, we may yet find that all the six races now divided into 
two or three species must be combined in one (a ** 7^. parvus Seligmann, 
1775*'?). 

T. Alioui? Baird— Alice's Thrush — In a note given by me in the " Nat. 
Hist, of Wash. Terr./' 1860. Zool. p. 171, I stated that I had seen two 
thrushes there in December and March, quite unlike uttukUuSt which I then 
knew to be a summer visitor only. I compared them to Wilson's plate of 
**8olit(uiu8 " (var. Swainsoni ?), and Swainson's of '* minor " (var. Pallassi ?), 
but neither is at all likely to winter so far north. '* Their color was a very 
dark brown, without a tint of olive, and the breast more thickly marked with 
spots of the same color, large and round. " This agrees so nearly with Baird's 
description of the winter plumage of AlicuB (then unknown), that they may 
be considered either to have been Alaskan specimens of that bird (not since 
seen in the U. S. in winter), or stragglers from Asia of a foreign species. 

HABFoaHYNOHUs SEDrnvus— California Thrasher — p. 16. Eggs laid in a 
nest at Saticoy, Ventura Co., May 26th, hatched in 13 days. The length 
given in the text referred to, as 1.10, should be 1.20. The iris, colored yel- 
low in many copies of the Cal. Oruith., is really brown, as in all the Califor* 
nian species. 

PoLiopTiLA CQEBULEA — Bluc-Grsy Flycatchcr — p. 35. Can this be the " 5y^ 
vioola ccarulea,** quoted by Townsend and Audubon from the Colombia Biver? 
That species is not now fouud west of long. 100^, while the above migrates 
north as far as the southern branches of the Columbia at least. 

LoPHOPHANBS iNOBNATUs — Plain Crested Titmouse— p. 42. A curious rela- 
tionship to Chamcea is shown in the tail-feathers of this species, which, under 
oblique light, show many dark bars above, as in that bird. The same char- 
acter has recently been ascertained in Melospiza^ and is quite apparent in 
some of var. Heermanni : also in species of Peuccea, 

Salfinotbs OB30LET17S — Bock-Wrcn— p. 64. The eggs described were so 
much more reddish than authentic examples from farther south described by 
others, that they may have belonged to the western House- Wren. 

Thbtothobus spilubus — Bewick's Wren — p. 69. , The nest described was 
so different from that of T. Bewickii, that I was induced to consider the bird 
a distinct species; but as I find that northward it builds in hollow trees, 
houses, etc., I must suppose that it merely took some other bird's old nest, 
for want of such accommodations. 

Tboolodttss (adon, var.) Pabemanni — Western House- Wren — ^p. 71. The 
references to " 7^. Americanus And." as from Oregon, by Audubon, Gambel, 
and Nuttall, were no doubt based on this variety, which is of about the same 
size, and was not distinguished until five years years later. Gambel, in re- 
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naming it T. t^lvestris, had reference apparently to the name ** Wood- Wren/' 
giyen by Audabon to '* 7. Americanui,** The latter author and Nnttall both 
eonsidmd it nearest to T. hfenuUis, instead of T. oBdon, from which confusion 
resulted; and Dr. Heermann, in quoting T. Ainericanus from California, as 
well as T. cedon, seems to have meant the American race of the " European 
Wren" (7. Ewropceui Cuy.)t which is T. hyemalis. I have seen the latter 
recently just north of 8. F. Bay, near the sea-level, in Sept., and down to 
lat. SoO from Nov. to March. 

HxLMZHTHOPHAOA CKLATA — Orange-orowued Warbler — p. 83 — (var. luleacem 
Bidgw.). The nest and eggs described by Audubon, as quoted by me, must 
have belonged to some other bird. On May 25th, 1874, 1 found a nest near 
Haywood, Alameda Co., built on the ground among dead leaves, on a steep 
■lope in the woods, very similar to that of the eastern variety found by Ken- 
nioott, and I shot the female for identification. The three eggs, probably a 
second brood, are clear white, densely spotted with brownish-red specks; 
size 0.50 by 0.60 inch. They were partly hatched, and probably a second 
brood. 

Dbxdbosca AuDUBONn— Audubon's Warbler — p. 88. This species, having 
the greatest adaptability to different climates and foods, far outnumbers all 
the others. In winter I have seen them pecking at dough and other food 
thrown out of doors, beiddes fruit-skins, and green herbage. 

DxNbRCBOA ooBONATA — Tcllow-orowned Warbler— p. 89. A female of this 
species was killed in Oakland, Cal., in the winter of 1872-3, and I shot a very 
perfect male at Haywood, April 10th, 1875. As they winter as far north as 
New York, those of this coast may spend that season chiefly north of the U. 
8., or in the mountains. The nest and eggs, as quoted from Audubon's de- 
scription, are considered by Dr. Brewer as belonging to some other bird — 
(See N. A. Birds, I. 228). 

DcHDiKBCA TowNssMDi — Towuscud's Warbler — p. 91. I saw one of this 
species at Haywood as early as Sept. 12th, 1875, in company with several of 
oar summer warblers; so that it is probable that some of the species may 
breed not very far to the north. I saw no more until Dec. 5th. 

Qbothltpis tbiohas — Tellow-Throat — p. 95. As I suspected, this species 
winters in great numbers in California, between lats 38^ and 35*^. I found a 
nest near Satiooy, Ventura Co., containing young on Apr. 22d, nearly as ear- 
ly as I before recorded them as migrating near San Diego. I have seen none 
in summer in the windy region around 8. F. Bay, though a few winter there. 

Htxodiootbs pusillus— Black-capped Warbler— p. 101— (var. piMatuM PaI/- 
x«ab). Although described by Baird in N. A. Birds, I. 319, as having a short- 
er wing and tail than the eastern var., the measurements and remarks in Pa- 
eiflo B. B. Eep. (Birds IX, p. 293) indicate the contrary, as well as larger 
lixe, according to the usual rule in west coast varieties. 

As suggested by me, the arrival of this species in California is usually much 
earlier than observed in 1862, as I found them in 1873 near Satiooy, lat. 35^, 
on March 18th, the males migrating north in large numbers, and singing 
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much like D. cBstiva. I no doubt mistook them for that spedes at Pnget 
Sound in 1854, reaching there by Apr. 10th. as mentioned in Zodl. of Wash. 
Terr., p. 182. I now find that they are a month earlier than that bird in Cali- 
fornia. 

In May, 1876, 1 found a nest of this species built about four feet ftam 
the ^ound in a thicket of nettles at Haywood, Alameda Co. It was neatly 
formed of vegetable fibres and grass-leaves, 3^ inches wide, 2^ high, the in- 
side 2J^ wide and l^ deep. The three eggs measure 0.68 by 0.62 in., a Utile 
larger than those described by Dr. Brewer, and are white, with a scattered 
ring of brown specks near the large end. As this bird breeds so far north, 
and to the summits of the highest mountains where wooded, its frequency in 
so warm a locality in summer is surprising ; but in 1873 I saw them feeding 
young at Saticoy, lat. 350, which is, however, less inland and about as oool. 
The prevalence of the sea-breeze in summer makes the climate of the coast 
border within fifteen miles very much like that of the mountain summits at 
that season. 

ViBBosYiiViA oiLVA — Warbling Virco — p. 116, (var. Swainaoni Baird). This 
bird seems to arrive much earlier than noticed in former years, as I found 
them at Haywood, Alameda County, near lat. 38*^, by March 31st, ^1875, 
while the date noticed 'in 1862 at San Diego, was April 10th, and at Santa 
Cruz, May 9th. Like several other birds, those that go inland appear to 
come earlier than those traveling along the coast; or, 'from being more com- 
mon, their first arrival is more easily observed. 

Ampeus oabbttlus — Arctic Wax Wing — p. 127. The locality of my speci- 
men, although doubted by some recent authors, may be verified by inspection 
of the original in the University of California, where it has been for a long 
time comparable with native specimens of A. cedrorum. 

PiNiooiiA CANADENSIS — ^Piue Grosbeak — p. 151. A specimen which I shot 
in August, 1870, near the summit of the Pacific B. B. Pass, over the Sierra 
Nevada, was of a fine orange-red color, but beginning to moult. This plum- 
age, which is not described by Baird, is stated by Nuttall to be the most adult 
condition of the species, the carmine-red characterizing younger birds. It 
may, however, be a fading change, like the yellow seen in caged birds of some 
other red species. 

Chbtsomitbis TBiBTis—American Groldfinch — p. 167. The size of the eggs 
given by me is so much smaller than of Eastern specimens, that Dr. Brewer 
seems to think it wrong. I have, however, found them at Haywood even 
smaller, measuring only 0.60 by 0.50 inch, while I did not find either of the 
other species at Santa Cruz. Mr. W. A. Cooper thinks, however, that 
C, Lawrencii may breed there. At Saticoy I found eggs by April 26th, and 
at Haywood saw fledged young fed by the male on June 15th, so that they 
are not always so late in building on this coast as on the eastern. The egga 
vary, as elsewhere, from white to pale bluish. This and the two next are 
called here, '* Wild Canaries." 
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0. P8AZ«TBZA- Arkansas Goldflnoh— p. 168. This also, builds plentifally 
about Haywood, and the nests are not distingoishable, except in smaller size, 
from those of C tristiSf but built much earlier. Some were begun by March 
1st, bat finished slowly, only being worked upon when the day was warm. 
One was built in a rose-bush, not oyer four feet from the ground and close to 
the path, where we often looked at the female sitting on four eggs, which 
batched in 12 days. The eggs here differ so much from those of C, tristUf that 
I doubt whether Dr. Brewer ever saw authentic specimens, they being much 
more bluish and less pointed in several nests which I compared, though one 
set was nearly white. I saw the first fledged young being fed by the parents, 
as early as April 30th. The males often breed in the same dull plumage as 
the females, and are all much less brightly colored in summer than in winter. 
Some of them at that season look almost black enough above for var. ArizonoB. 
Their flight is not undulating, like that of C. trutis, but with a weak flutter- 
ing motion of the wings; nor do they have a flying song, like that species. 
In March and April, these birds join with most of the other smaller birds in 
feeding on the caterpillars, which then swarm so thickly on the oaks as to de- 
stroy every one of the first growth of leaves. Though a new growth succeeds, 
there are some trees kept bare the whole summer, or stripped by successive 
broods of caterpillars. 

C. liAWBENcn — ^Lawrence's Goldfinch— p. 171. I have recently seen this 
species near San Francisco in winter veiy rarely, and I did not see any at Santa 
Cruz or Monterey even in summer. They reach S. F. Bay in large numbers 
after March 20th, and scatter through the oak-groves in pairs, building early 
in April, chiefiy in low branches of the live-oaks. Recently, some have be- 
gnn to build in gardens, chiefly in cypress and other evergreen trees, where I 
found several nests. The eggs I find more elongated than those of C, pioUria, 
being 0.65 by 0.48 inch, and pure white. They were hatched in about 12 days, 
and in 12 more the young left the nest, following the parents with the same 
ery of " she-veet " as those of C. triMtis, but as with C p$aUria, the flight of 
adults is without cry or undulations. 

C. PzMOB— Pine (roldflnch— p. 172. In 1874, 1 found that this bird is a 
minmer resident in the cool foggy pine woods near Monterey, probably the 
only point suited for it at that season south of lat. 40^ on this coast. I saw 
them there, building a nest in a high pine, in June. They come about San 
Fnuicisoo and Santa Cruz in small numbers in winter, and I shot one at 
Haywood as late as April 10th, 1875, where a few were with other species feed- 
ing on the caterpillars which then swarmed on the oaks. There are no con- 
iferous forests about this place to attract them. They fly so much like C, 
triatiB as to be easily mistaken for them in winter, but the only species that 
bM the peculiar sharp note like *' sv^er " uttered by this species, it C, Law- 
reneii, which is also much hoarser in its song than the others. 

Pamixculub SAMDWiCHumzs— Alaska Sparrow— p. 180. Although late au- 
thors have made this a variety of P. wavannot it must claim the typical plaoe 
bj right of priority, while **Embefiza arctica** Latham 1790, may proTt 
to be founded on the more eastern "P. prinotp§" Maynard 1874. **E. 
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chrytops** Pallas 1811, is also preferable to souanna Wilson, who seems to 
haye given the name by mistake for the doubtfal **E, savanarum '* of Gmelin. 
If Scmdwichensis is retained, there can be little doubt as to adopting also 
Gmelin 's **Turdu8 Aonalaschka " founded on the ** Aonalaska thrash,'* as this 
was called the " Sandwich or Aonalaska Banting." The chances for confti- 
sion to have arisen in Gmelin's classification, are more than two to one in 
this case of the Bunting, above those likely to occur in his naming a bird 
Turdua. (See T, nanus). 

P. (S. var.) AiiAUDiMUs— Skylark Sparrow— p. 181. The original type of 
this variety was froiu '* California" (probably Bodega), and therefore repre- 
sents the race so near var. savanna, which was first identified with it by Prof. 
Baird, and not the more inland, paler and smaller race, which he has so named 
in his latest work. As, however, all the races are admitted to intergrade 
together, it is perhaps not improper to give the name to the extreme variety, 
and to consider the California birds as linking it with var. anihinus, whieh 
seems to be his latest opinion. The measurements I gave from fresh speci- 
mens, as well as the new figures of heads given by him in N. A. Birds, show 
how uncertain are characters based on size to distinguish even the local i 



P. (S. var.) AMTHiNns — Titlark Sparrow — p. 183. Though Bonaparte's type 
was said to be from Kodiak I., Alaska, Prof. Baird has only recognized one 
young bird "of var. Sandmchensis approaching var. anthinus,** from there, 
and none from the main-land of Alaska, referring all to var. o/aiMfimit, including 
Ball's *'P. savanna,** which merely goes to show that the original type was 
not a very extreme form. 

In 1872-3, in Ventura Co., I again observed the limitation of this variety to 
the salt marshes while an upland race frequented the dry, grassy hills along 
the cool sea beach, but not six miles inland, in summer. I found no nests, 
but shot a young bird newly fledged, of the latter variety, in July, which 
resembled closely the young of var. savanna described by Baird in his last 
work. 

P. BOSTBATus — Loug-billed Sparrow — p. 184. The approach of this spedes 
to the genus AmmodromuSf recognized by Cassin and confirmed by its habits, 
shows that Passerculus (as well as Cotumiculus and Centronyx) is scarcely more 
than a division of that genus, though ** A, Samudis,** p. 191, is now ad- 
mitted to be a Melospiza, P. rostratus represents A . maritimus on this coast, 
while P. nnthinus is the analogue of A. caudacutus. The young is thickly 
spotted on the breast like that of A. maritimus , and like the more southern 
variety guttatus. On May 26th, 1862, I found a nest among sand-hills dose 
to the beach at Sau Pedro, built like that of P, savanna, and containing two 
eggs, whitish, thickly speckled nearly all over with brown. Though I did 
not see the bird, there was no other in the vicinity that was likely to have 
owned them except this species. Mr. Dunn has since found a nest at San 
Diego, two feet up in Salioomia, and with three such eggs, measuring 0.80 by 
0.60. 

Chondbstes obammaoa — Lark Finch — p. 193. A few of this species winter 
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near San Franoisco, where I saw them in the middle of Janaary, 1875. The 
ooonrrenoe of this species farther east than formerly, some even to the 
Atlantic coast, seems to show that the denudation of the greater part of the 
Appalachian forests, is producing the elFeot of making that country so much 
better suited to the habits of birds of the great western plains, that they are 
gradually moving eastward. This migration, commenced by the Cli£f Swal- 
low in 1811, is now noticed in the Tellow-headed and Brewer's Blackbirds, 
the Magpie. Arkansas Flycatcher, and several others more fond of the 
forests, most of which could not have been overlooked by the old observers. 

GuiBAOA ocBBULKA — Blue Grosbcak — p. 230. In 1873, I saw the males of 
thia species migrating north in small parties through Ventura Co. on April 
17th, so that they come earlier along the coast than at Ft. Mojave. On the 
same day the allied CYanospiza was migrating, as usual, in flocks, together 
with DendroBca cestiva. In 1875, the two latter reached Haywood, Alameda 
Co., April 20th; but the Grosbeak seeks a more inland route toward the north. 
The arrival of most spring birds is varied a week or two by the winds and 
weather, as a few warm days and south wind always bring them in large 
flocks, when the contrary conditions either delay them all, or make them 
arrive in scattered order. The prevalence of fogs for 20 miles inland during 
many nights of spring also changes the route of some or all the migrants. 

Aqelmub TBiooLoa— Bed and White-shouldered Blackbird — p. 265. The 
eggs of this bird, instead of being like those of Brewer's Blackbird, as I 
quoted from Dr. Heermann, are almost undistinguishable from those of the 
other Bed wings. Dr. Brewer calls them deeper blue; but many found by me 
at Satiooy, Ventura Co., are rather pale green, with Yew dark brown blotches 
and lines near the large end. The nest differs more, being of straws, stems, 
and leaves, twisted around several upright stems of nettles, about four feet 
from the ground, and in the forks of the plants. They are about 7 inches 
high, 5 wide, inside 3 by 3, with a flne grass lining. Hundreds built in one 
nettle thicket, around a marshy spot, but none in the cat-tails or rushes near 
by. The nettles were a protection from raccoons, etc. 

CoBVUB (Amcbxcanus var.) oaubinto— Western Crow— p. 285. Prot Baird 
still insists on the speciflc distinctness of this form, as found from the Columbia 
River to Sitka, returning all Califomian specimens to C. Americanus. The 
difRerenoes now flrst given by him are, " tarsus shorter than the bill, 1st quill 
longer than 10th, gloss deeper," besides the smaller size. But the plates in 
hia former work, and the tables given with them, do not show such a constant 
difEurence in bill and tarsus as ** culmen, 1.95; tarsus, 1.70," nor do they show 
any marked disproportion in the wings or tarsi of the two ** species." The 
var. Fhridamu is quite as peculiar in having larger bill and tarsus, but many 
intermediate specimens, some of which I myself collected at Ft. Dallas, 
Fla., oonneot it with Amerioanus. 

In the same way the California birds connect the var. eaurimu with AmtrU 
canua. In his former work. Prof. Baird himself mentions the leas graduated 
tail of Califomian skins, and indadaa in eaurintu several northern apedmena 
of intermediate aizes. * 
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Finally, the eggs show a regular gradation between the smallesi northweetem 
and largest Floridan. The most pecnliar habit of northwestern birds is that 
mentioned by J. K. Lord, in the close resemblance of their nests to those of 
the magpie. Bat as they do not bnild such nests near the mouth of the 
Columbia where no magpies are found, I have no doubt that those he saw 
thus used had been stolen from the magpies by the stronger crows. 

Pica? (Pica var. ) Nuttalm— Yellow-billed Magpie— p. 295. This yariety or 
race of the oiroumboreal Coracias Pica Linn. 1735, is not common near Mon- 
terey, as was stated on authority of Dr. Canfield, as I saw only two or three 
pairs within six miles, and a native of the place told me he had not seen so 
many before in thirty years. They are, however, great wanderers, like the 
other races, and may reside a few years at a place which they afterwards desert 
for a longer or shorter period. I have been told that they were formerly 
numerous in places where none are now found, and in 1855 I found them 
common twenty miles nearer San Francisco, to the south, than they were in 

1873, when I saw none nearer that city than sixty miles in any direction. 
One reason maybe the reckless scattering of poisoned grain by the farmers 

to destroy squirrels, which has also destroyed the quails and numerous small 
birds, besides driving off or killing the crows and jays. But, on the other 
hand, in 1860 I found the var. hudsonica numerous at Ft. Yanoouver, Oolumbia 
Biver, where I saw none in 1853-4, but where Townsend and Nuttall saw a 
few also in 1834. The high cold winds are sufficient cause for their permanent 
absence from near S. F. Bay, where several other birds are equally absent for 
the same reason, especially those of non-migratory habits. 

Ctanuea STBLLEBi—Steller's Jay— p. 298— (var. /rontoti* Bidgw. 1874). I 
found a few of these birds breeding in the dense pine woods at Monterey in 

1874, and shot a young bird of the year in July, 1875, about 25 miles east of 
San Francisco, which had probably been raised in the redwoods at least 12 
miles distant. 

CoNTOPUs BOBEi^is — 01iv6-sided Flycatcher — p. 323. The statement by 
myself that this bird is " resident " north of Monterey is not confirmed by 
late observations, though I have never seen any migrating through the south- 
ern part of California, which ought to be as well suited for them in winter as 
Texas. If they fly from one pine-clad range to another when migrating, with- 
out stopping on the way, their journeys must be long and far to the eastward. 

. CoNTOPUS BiGHABDsoNn— Short-legged Flycatcher— p. 325. Although most 
late authors rank this as a western race of C. virent, they do not mention in- 
termediate specimens, and the differences, from their own accounts, appear 
quite marked. This has the wings longer and more pointed, feet larger and 
stouter, darker back, no light space on breast, more forked tail, and different 
notes and habits. Both breed in Texas and both winter in Central America, 
apparently without mixing. The two species are as different as C. bonalu 
and C. pertinax. The western bird, though ranging to Wisconsin, can scarce- 
ly be supposed to reach Labrador habitually, and it now appears that Au- 
dubon's description of the nest and eggs found there was entirely incorrect, 
answering better to that of some warbler. 



ACADEMY OF SCIENCES. '199 

Emfidonax (fubillus yar.) TRinj.n — Traiirs Flycatcher — p. 327. I have 
no doubt that the Colorado valley specimens mentioned were of this race, 
though the differences between it and var. pusiilua are now narrowed down by 
inlermediate specimens to a more brownish-olive color, and darker wing- 
bandB, shorter tail and tarsus. I have since found other specimens connect- 
ing them not uncommon in Ventura Co., where I saw none until May 22d, 
when their peculiar notes became noticeable. These differ from any I have 
erer heard uttered by the true puaUlus, which is an abundant species in the 
north, and was only by accident omitted in my published report on Cal. Or- 
nithology. The whole description of its nest, eggs and habits was by a blun- 
der insMted under E. Hammondii on p. 331, from line 9 to 28, which species 
was reported by Baird, from Monterey. 

£. (TLATZYXiiTBis Yar.?) DI7FICILIS. — Yellow-bcllied Flycatcher— p. 328. The 
western race of this species proves to be really more different from the east- 
em than that of the preceding, and especially in laying spotted eggs, which, 
indeed, scarcely differ from those of E, pusiUus, If the allied Sayomis (and 
some other birds) did not show a similar, though less marked, variation in 
its eggs, independent of regional variations in plumage, we might decide from 
this the question of identity, but there seem in this case, also to be interme- 
diate birds. At Haywood, Alameda Co., I found about twelve nests and cap- 
tured enough birds on them for certainty. All were built in the hollows out- 
side or inside of stumps and trees from two to ten feet above ground, or 
against the walls of little caves in rocky banks, and two on timbers under 
sheds. Mud is used for the shell, covered outside with much green moss and 
lined with fine grass, fibres, etc., thus being quite different from that of the 
eastern bird as described. 

The eggs varied a good deal in size and form, usually being larger than 
those oipuiiUut from Santa Cruz, length 0.73 to 0.62 by 0.58 to 0.62. Even 
when under sheds the green moss was liberally used, making the nests even 
more conspicuous than without it. This was the only species I found breed- 
ing near Haywood, and it arrived there March 31st, though I found them near 
Santa Barbara by the 21st, in 1873, three weeks earlier than noticed at San 
Diego. The differences in the two races seem to be wholly in shades of color 
and size, not in proportions, as formerly supposed, when young autumn 
qpedmens of var. difficilis were the types described. 

CoBTUBA Vauxx— Oregon Swift— p. 357. Arrived or passed through Yen- 
tor* County, northward, on April 22d, 1873, and through San Diego on April 
26th, 1872. As this is now considered the western race of C, pdagiea, and 
winters on the west slope of Central America, the undedded question as to 
where the eastern birds winter, suggests that they may either be the " var. 
poHura," of South America, or the species mentioned by Nuttall, as follows: 
"The wonderful account of the swallow-roosts in Honduras given by Capt. 
Henderson, appears to be entirely applicable to this species." (Man. I, 738.) 
The C. Monaris or some other species may, however, be referred to. I cannot 
consider this bird a western race only of Cpelagioa, as intermediate forms are 
still unknown. 
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Oaltpte amma — Anna Hnmmer — ^p. 368. This Bpeoies though mentioned 
by Gould as Mexican, had not been detected in the intermediate territory of 
Arizona until 1874, when Mr. Henshaw obtained them there. Very few of the 
California birds, however, leave the State in winter, if any. 

I have found eggs vary from 0.60 to 0.52 long, by 0.40 to 0.36, and the nests 
vary half an inch in depth, according to the degree of exposure to the wind 
of their locations. The amount of moss put on the outside also varies, from 
almost none to a complete covering, as no doubt is the case with those of 
other species. They lay eggs as early as Feb. Ist, in lat. 38<^I 

Stellula galliopb— Calliope Hummer— p. 363. A male of this species 
was shot at Haywood, Alameda Co., April 17, 1875, the first yet found west of 
the Sierra Nevada, and no doubt a straggler. 

Gkoooootx Calipobnianus— Road-Runner— p. 368. At Satiooy, Ventura 
Co., I found a nest of this species built in a small Chilian pepper-tree iSchinus 
moUe)j growing in a hedge, containing two eggs, apparently deserted, on April 
12th, 1873. It was only four feet above ground, and not much hidden, built 
of coarse sticks, with lining of straw and dry horse- dung. From seeing only 
Bam Owls about there, I supposed it to belong to that bird, the eggs agreeing 
more nearly with theirs in form than with the one I described, which was laid 
in a cage. From Dr. Brewer's account of the usual size and form of their 
eggs, I am, however, now satisfied that they belonged to this bird. The 
largest measured 1.55 by 1.20 inch. In the appendix to Dr. Brewer's work 
this nest is mentioned as a Bam Owl's. 

Pious (pubesobns var.) Gaibdnbbi — Gairdner's Woodpecker — p. 377. This 
race of P. pubesceru was in 1870 supposed to be absent from Southern Cali- 
fornia; but in 1872-3 I found it a common species in Ventura Co., lat. 35^, 
in the cool groves near the mouth of Santa Clara River, where it took the 
place of S. NuttaUl, a species more common in the warmer valleys farther 
inland. The specimens obtained are much nearer like the eastern race than 
those from the north. 

I must here remark that, from the too liberal use of the names of favorite 
saints by the Spaniards, it is necessary to explain that the river above men- 
tioned is over 150 miles south of the *' Santa Clara Valley" near San Fran- 
cisco Bay, mentioned as the southern limit of this species (and elsewhere in 
Om. of Cal., Vol. I), which is more often called San Jos6 Valley. 

CoLAPTBs AUBATUs— Golden-winged Flickeiv-pp. 410, 412. It is very re- 
markable that specimens differing from the eastern bird only in the black 
cheek-patches being tipped with red (which is reported also of Florida and 
New Jersey specimens), should occur close to the Pacific coast, where we 
would expect the characters of Mexicanua to predominate even in hybrids. 
On Nov. 21st, 1872, 1 shot a splendid male specimen near San Buenaventura, 
which can scarcely be supposed to have straggled from Alaska so far south, 
and, like those found near S. F. Bay, indicates some yet unexplained law of 
distribution. It was considerably smaller than those of Mexioanus shot in 
the same region, and probably not migratory. 
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The following shows the comparative sizes of these and of C, chrysoides, 
bom Ft. Mojaye, in same latitude: 

G. AU1UTDB c^; length 13 inches, extent 20.20, wing 6.35. 

O. MsxiOAKUB cf ; length 13.75 inches, extent 21.40, wing 6.75. 

O. GHBiBomn, (^; length 11.75 inches, extent 19.25, wing 6.25. 

The colors of iris, bill, and feet were alike, except in the last, which had 
the iris blood-red. It becomes] again a question which of the yellow-winged 
■peoies was Dr. Heermann's '* C. Ayresii/* from Cosumnes BiTor, Oal. 

In January, 1873, 1 shot a specimen of C. MexicanuB at the same locality, 
irhich attracted my attention by its pale orange-color under the wings. I 
found it not a hybrid, nor in any way intermediate, but a faded yariety, such 
as is noticed in specimens of other woodpeckers from the hot, arid regions 
east of the Sierra Nevada. Though its plumage was fresh and not worn, its 
back was nearly white, with dusky bars, quills gray near ends, and other 
npper parts pale brown, marked as usual. It was evidently a migrant from 
the border of the deserts eastward, and showed that climate can have litUe 
to do with the characters of the two leading forms, or the intermediate race; 
which is further proved by the occurrence of two species in the Colorado 
valley, where no hybrids have so far been found. 

The occurrence of C. auratus in Greenland and England makes its oooa- 
donal straggling to California less renuurkable; but is it not capable of natu- 
ralization here? 

Stbix (yiiAMMKA var.?) pbatinoola — Bam Owl^p. 415. Audubon's ao- 
oount of the nesting of this bird in the grass, though almost incredible, is not 
much less so than its building underground, as it occasionally does in Cali- 
fornia, selecting a cavity in a steep bank of earth along some stream, where 
the winter rains leave many such holes, perfectiy dry for six or eight months 
of summer. I obtained five eggs from such a cavity, Apr. 10th, 1875, at Hay- 
wood, Alameda Co., where I also knew of nests in hollow trees, among 
bianohes, and in a wind-mill, whose owner wisely protected them. Bona- 
parte's specific name, implying a general residence in fields, was therefore 
badly chosen for this variety, for which the name Ameriecuia Aud., 1834, is 
also prior, and not mistakable for Qmelin's uncertain species. As this owl 
scarcely goes north beyond lat. 420, and stragglers are not reported from the 
interval of over 3,000 miles between its range and that of S,JlammM, an in- 
termingling of the races must have occurred at a very remote period, if ever. 
In California it is resident in the northern half of the State all the year, and 
in winter its numbers are increased by migrants from the north, probably 
horn as fur as Oregon, where it was found by Townsend and Peale. 

It would not be strange if this owl was found to enlarge its underground 
domicile when too small by a litUe burrowing, like the similar-footed but 
weaker Ground Owl, or as reported of the short-footed Brac^fohu by Dall. 

BuTBo SwAiMsoNn— White-throated Buzzard (of Nuttall)-^. 476. I shot 
the first specimen of the typical race recorded from Califomia, on Oct. 2d, 
1H72, at Saticoy, Ventura Co. Nearly, if not quite all, breeding west of the 

Paoo. OaXm Acad. Sol, Yd. VI.— 14. 



202 PROCEEDINGS OF THE CALIFORNIA 

Sierra NeTada, are of the var. insigntUuB, while the pale race seems chiefly to 
prevail in the open and arid regions eastward. I fonnd the dark race breed- 
ing down to San Diego, and they seem more common on this slope than the 
B. borealiSf even to Alaska. They migrate in flocks, of which one waa men- 
tioned in the Om. of Cal., going north in San Diego Co., April 18th, 1862, 
and on Apr. 16th, 1873, 1 saw a similar flock, entirely of inngnaUu, going north 
over Ventura Co. With the first were some of Archxbuteo and other spedes. 
They returned south about Oct. 1, in Ventura Co., more or less in flocks, while 
no southward movement of B. borealis occurred until a month later. My state- 
ment that the average size of this species is equal to that of horeaUt was 
founded on a comparison of females of this with males of the latter. The 
wings are longer in proportion, which in dried skins is liable to mislead. The 
difference between wing and total length I fonnd in six specimens to average 
only 3.72 inches, while in seven of var. ocdurus it averaged six inches. Al- 
though Dr. Brewer thinks that the nest and eggs described by Heermann as 
of Archibuteo belonged to this bird, the description of both seems to me more 
suited to the latter, which certainly breeds here. 

BuTEo (liiNBATUs var.) EiiBOANs — Elegant Buzzard — p. 477. The description 
of the young which I copied from Cassin's, is wrong in giving 12 instead of 6 
bars on the tail, no doubt inadvertently, as he figures it correctly in Birds of 
N. A. (P. B. R. Rep. X, pi. II and III). I saw a dead bird of this species 
in Marin Co., north of S. F. Bay in 1873, and it is doubtless the **F, hyemaHt " 
of Townsend's Oregon list, as the eastern race goes north to Nova Scotia. In 
1872-3, 1 found them constant residents of Ventura Co., and not more common 
in winter. 

BuTEO oxTPTBBUS — Sharp- wingcd Buzzard — p. 480. A specimen in "Wood- 
ward's Museum, shot at San Diego in 1871, agrees perfectly with Casain's 
plate, and I do not agree with Ridgway in considering it merely a variety of 
B. Stoainsom. Besides its smaller size, it appears to have more transverse 
scales on tarsus, and its wing is different, both in proportions of quills and 
length. The dark var. fiilu/inosus is also said to differ from imiffnatus in sooty 
tint, no white on forehead, under-wing coverts banded white, tail cinereous 
umber, with seven (not ten) bars. Other differences are noted in the Cen- 
tral and South American specimens, described by Ridgway. Of its relation 
to B. Pennsylvanicuat suggested by J. A. Allen, I cannot decide. 

Elanus leuoubus— Black-shouldered Hawk— p. 488. Mr. Ridgway's be- 
lief that the Australian birds are specifically identical, will make this tha 
E. axillaris Latham (1801), var. 2eucurt», but any inter-migration of specimens 
between the two continents since the pliocene epoch, is more difficult to sop* 
pose than in the case of the stronger-winged Barn Owl. Our bird does not 
seem to go north of lat. 39^, and none are recorded from western Asia. I 
have seen but one or two in Ventura Co., and none south of lat. 350, go that 
the California birds seem to be constant residents in the middle region of the 
State, where only their favorite marshes are extensive. 

Obtyx DouGLAssn — Vigors, 1829. This is, apparently, merely a newly 
fledged young California Quail. The locality given, " Monterey, Cal./' goes 
to confirm this view, and I have found the first plumaRo np;ree closely. 
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J. P. Dameron stated that he had been experimenting on the 
propagation of Oysters and would shortly describe a method dis- 
cxrvered by himself. 

Ifr. Scnpham read a paper suggesting that steps be taken by 
the Academy to assist in bringing about the resumption of the 
Oeological Survey. 

On motion of Mr. Scupham, a Committee was appointed to ex- 
amine into the matter and report at the next meeting. Messrs. 
Soupham, Blake and Ashbumer/ were appointed as such Com- 
mittee. 

Mr. Steams made the fpllowing remarks on the death of Hon. 
B. P. A very: » 

Mr, President and Members of the Academy: 

Since our last meeting the telegraph has brought us sad news 
— ^information of the death of our fellow-member, the Hon. Ben- 
jamin Parke Avery, United States Minister to China, who died 
in the early part of November at the city of Peking. 

The many excellences of the deceased, the co-operative spirit 
which he ever manifested in all matters pertaining to the welfare 
of his fellow-men — quietly, because he was singularly modest 
and undemonstrative, yet nevertheless persistently pursuing the 
even tenor of what he considered his duty — and that duty the 
advancement of civilization in a new State, the promotion of 
knowledge, whether in Literature, Science, or Art — and the 
general refinement and elevation of the commonwealth in which 
he had made his home; such qualities and such services make it 
eminently proper that we should inscribe on the permanent reo- 
ords of the Academy an appreciative recognition of his life and 
labors, as well as an appropriate expression of our esteem, and 
of sorrow for his loss. 

With the example of his unassuming but honorable career be- 
fore us — too brief but yet well filled with useful work — it would 
be in discord with its harmony to expand these remarks into 
formal eulogy. 

In a letter dated July 6th of this year, the last which I re- 
ceived, he wrote: 
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" Shut within the walls of our Legation, we are as much alone as if we 
were in one of the old glaoial wombs of the Sierra Nevada—to think of whioh 
makes me sigh with longing, for was I not bom anew therefirom, a reoaper- 
ated child of Nature? Your letter with bay-leaves was right welcome, and 
gave me a good snijQT of Berkeley. It was pleasant to receive the University 
bay, although I am not an Alnmnos, and can boast no Alma-Mater except the 
roogh school of self-edncation." 

The closing line above his autograph is '' O, Oalifdmia, that's 
the land for me!'* Enolosed with his letter were a few plants 
collected by him upon the broad summit of the mouldering 
walls whioh surround the ancient city where he died. Our friend 
has gone! He has found the tranquillity of the grave in a coun- 
try remote from his native land — from the California he loved 
so much; far from those he loved and the many who knew and 
loved him, and who would have deemed it a privilege to have 
been near him at the final moment, and to have mingled their 
last farewells with his. The particulars of the closing scene 
have not yet been received. We may be sure, however, that he 
looked into the future without fear, and faded serenely, as the 
twilight sinks into night. 

Those who knew him best, and who enjoyed the precious free- 
dom of intimacy, will tell you that his life was conspicuous for 
its purity — his character for its many virtues — his intellect for 
its refined and delicate culture — his heart for its tender and 
generous sympathy. The possession of these qualities endear 
a man to his fellow-men; they constitute a charming whole 
whose priceless web is woven from the choicest graces of our 
poor humanity; they form an enchanted mantle whose shining 
folds hide the poverty of human limitations. 

So lived and walked our friend among us, crowned with the 
affection and respect of all who knew him. I do not say that he 
was perfect, and yet if fault he had I know it not, nor never 
heard it named. 

Here let us rest — grateful that so true a life has been a part 
of ours. We place our tribute on his grave, and say good friend 
— farewell ! 

Resolvedf That the California Academy of Sciences has learned with pro- 
found regret of the death of the Honorable Benjamin Parke Avery, a feUow- 
member and late United States Minister at the Court of Peking; that we^ 
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iMreby recognize and express our high appreciation of his many priTate vir- 
taes and public serrices. 

Bemdved, That these resolutions be spread on the records of the Academy 
and published in the proceedings. 



Regulab Meetinq, Deoembeb 20th, 1876. 

Yice-President Edwards in the Chair. 

Thiriy-fiTe members present. 

Donations to the Museum were as follows: Thirty-three spec- 
imens of Scorpions from Arizona, from Dr. B. E. Nuttall; also 
from same donor, one crustacean and one sceloporus. F. Oruber 
presented a fine specimen of Cervus MexicaniLs, mounted; Bhaph- 
idaphora subterranea from Mammoth Cave, Kentucky. 

The Nominating Committee appointed by the Council and 
Trustees presented their report, nominating officers for 1876, as 
follows: 

PBISIDEMT. 

GEORGE DAVIDSON. 



FIBbT YIOI-PBBSZDENT. 

HENRY EDWARDS. 

SKCOND TI0E-PBB8IDE1IT. 

H. W. BARENESS. 

OORBKSPONDINO SICBETABT. 

THEO. A. BLAKE. 



BIOOBDINO SKOBBTABT. 

CHAS. G. YALE. 

TBXASUBBB. 

ED. F. HALL. Jb. 

LIBBABIAN. 

WM. J. FISHEB. 



DIBBOTOB OT MTTBEUM. 

W. G. W. HARFORD. 



D. D. COLTON, 
GEORGE DAVIDSON, 
THOS. P. MADDEN. 



B. E. 0. STEARNS, 
WM. ASHBURNER, 
GEO. E. GRAY, 

R. 0. HARRISON. 
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Charles Wolcott Brooks, of the Nominating Committee, read 
a statement giving their reasons for having nominated certain of 
those upon the ticket presented. 

On motion, the report of the Committee was adopted and the 
Committee discharged. 

Mr. Scupham, of the Committee appointed on the question of 
the continuance of the State Geological Survey, reported a Me- 
morial to be transmitted to the State Legislature, asking them to 
revive the Survey. The Memorial was as follows: 

MEMORIAL. 

To the Honorable, the Senate and Assembly of the State of Calif omia: 

The California Academy of Sciences would respectfully represent that the 
Geological Survey is a work of great practical importance, as well as soientific 
and educational value, to the people of this State. 

That by the action of the Legislature of 1873-74, the accumulated and un- 
published material of several years' work was placed for safe keeping in the 
custody of the Regents of the University, where, for want of further provis- 
ion, the greater portion still lies unimproved. 

That there have been already published four volumes of the geological re- 
ports, viz. : one of geology, two of paleontology, and one ot ornithology, be- 
sides smaller pamphlets, and several topographical maps, the beauty, accu- 
racy and value of which are appreciated and acknowledged by all who have 
carefully examined them. 

That of the unpublished matter already accumulated, there is the material 
for a second volume of geology, for a volume of botany, nearly ready to be 
issued, and the greater portion of the material for a second volume of orni- 
thology devoted to the aquatic birds. 

That the map of Central California is so nearly finished that the active field 
work of one more season would complete it. This map embraces nearly one- 
half the area of the State, and extending from Lassen's Peak on the north, to 
Visalia on the south ; includes all the more important mining districts within 
the limits of California. The work so far done upon it is unexceptionable, 
and when completed, it will possess the highest practical value, will meet 
with a ready sale, and be the most important contribution to the geography 
of this coast that has ever been made. 

That a general geological map of the whole State has been partially drawn 
and colored, and could be finished and published in such a way as to show 
the extent of the present knowledge of the geology of the State (subject, of 
course, to such improvements in detail as may hereafter be developed by fu- 
ture work) at no great expense. 

That the U. S. Coast Survey map of the peninsula of San Francisco has 
been geologically colored in great detail, and only waits the means for its 
publication. 
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Finally, that these unpublished works are greatly needed for the benefit of 
onr public schools, as well as for all the higher edaoational interests of the 
State, and that when completed, they would convey the most accurate infor- 
mation with regard to our coal fields, quicksilver mines, quartz veins and 
hydraulic washings, which cannot fail to exercise a most beneficial influence 
in aiding the further development of these important industries. 

In view of the foregoing facts, the California Academy of Sciences would 
respectfully pray that your Honorable Bodies revive the State Geological Sur- 
vey, and make a liberal appropriation for its continuance and completion. 

On motion, the Memorial was approved and ordered forwarded. 

Charles Wolcott Brooks presented an additional or supple- 
mentary report from the Nominating Committee, substituting as 
one of the Trustees, Dr. Geo. Hewston in place of George 
Davidson, and stating that it had been considered questionable 
whether the President of the Academy could also serve as a 
Trustee. 

Considerable discussion ensued upon the subject, and finally 
John F. Miller was elected as a substitute for Professor David- 
son. 

The following were elected Judges and Inspectors of Election : 
C. D. Gibbesand T. J. Lowxy, Judges; B. S. Floyd and Samuel 
Hubbard, Inspectors. 



(The foUowing p«p«r, read at the Begolar Meeting held July 19, 1875, ihonld hare beea 
ptlnted In the Proceedingi of that Meeting.] 

Pacific Coast Lepidoptera, No. 14.~Notcs on the Genus 
Catocala, with Descriptions of new Species. 

BT HKNBT KDWABD8. 

The beautifxil moths included in the genus Catooala are among the more in- 
teresting of the larger NoctuidcB, and appear to have obtained their fallest 
representation on the North American continent. They are natives, for the 
most part of the northern temperate zone, and though some are said to exist 
in the Hawaiian Islands, and I am acquainted with one very large species, (a 
mutilated example of which was collected by the late Baron Terloo, and pre- 
sented to me by Dr. H. Behr) which comes from the table land of Mexico, 
near Guadalajara, still the United States, Japan, N. China, Siberia and Eu- 
Paoc. Gal. Aoao. Sox.. Vol. YL— 16. 
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rope must be regarded as the home of the genns, the number of species in our 
own country far exceeding that of the whole of the other districts put together. 
According to Btandinger's last catalogue, tbirty-four species are found in 
Europe and the adjacent territories, including Siberia, four or five are known 
to eiist in Japan, and probably the same number in northern China, while the 
list of North American forms, including those mentioned in the present paper, 
has increased to no less than eighty-three species. In the islands of the 
southern Pacific and Australia are seyeral genera which recall the color- 
ation and structure of Caiocala, but are separated from it by well defined 
limits, and it is almost certain that no true example of the genus is to be 
found in the southern hemisphere. Our northern States species have been 
recently admirably figured by Mr. H. Strecker, in his Lepidopt. Rhopaloc. et 
Heterocera, while Mr. A. K. Grote, of Buffalo, has published, in the Trans. 
Am. £nt. Soc, Vol. 4, 1872, descriptions of the whole of those then known to 
him. In Mr. Grote 's yaluable paper he has tabulated the genus as follows: 
Section 1. Secondaries black and unhanded above. 

" 2. " black above, with white median band. 

" 3. " various shades of red, with black median band. 

*' 4. " orauge above, with black median band. 

** 5. ** black above, with narrow yellow median band. 

" 6. '' yellow above, with median black band. 

" 7. '* yellow above, without median band. 

It is somewhat remarkable that, with one exception, the whole of the Pa- 
cific Coast species at present known belong to the third section, viz., those 
which have the lower wings of various shades of red, sections one, six and 
seven being entirely unrepresented. The late Baron Terloo is said by Dr. 
Bebr to have observed at San Jose, in this State, a specimen near to Catocala 
relicta (f:ection 2) of New England, and I myself, last year, observed in San 
Mateo County a very large species, with pale yellow median band, evidently 
nearly allied to Catocala cerogama (section 6). It was sitting on the trunk of 
a large tree of CEsculus calif omicus, but to my great regret, evaded my attempt 
to capture it. I could not, however, be mistaken in the color of the under 
wings. It is quite probable that among our oak groves many species un- 
known to science exist, and we may confidently hope that those of our coast 
now enumerated will be at least doubled in the course of a few years. It may 
be well to notice that these insects come readily to sugar, Mr. G. Mathew, of 
H. M. S. Repulse, being so fortunate as to capture no less than 27 specimens 
of C. Aholibah, Streck., in a single night, on some oak trees prepared by him 
at Esquimau, Vancouver Island. 
The following are the species at present known to inhabit the Pacific Coast: 

Section 3. 

Catocala califomica. W. H. Edwards, Pioc. Ent. Soc. Phil., Vol. 2, 1864. 

** Expands 2-^7 inches. 

"Primaries, dark brown, with a gray tinge, the transverse line's rather 
indistinct, the elbowed line with two teeth, equally prominent, and otherwise 
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retembling C, MarmoraUi, Edw. Beyond this is a brown band, bordered by a 
fidut serrated, grayish line, which is edged without by black. Beniform, 
black; bnb>reniform, brown. 

** Secondaries, rosy red, nearly the same bhade as in Marmorata, Median 
bftnd, narrow, almost straight, contracting in the middle, and terminating 
abruptly two lines before the margin. Border somewhat sinnous towards the 
anal angle. Apical spot, white, tinged with reddish. Fringe long and white. 
On the under side of secondaries, the red shade occupies two-tbirds of the 
wing. From Yreka, Cal." — W. H. Edwasds, loc. cit. 

I have two undoubted examples of this species, both, however in bad con- 
dition, one of which was taken near Prescott, Arizona, and the other at Car- 
bon City, Nevada. 

Catocala Cleopatra. Hy. Edw. n. sp. 

Primaries, dark bluish gray, powdered with brown atoms, transverse lines 
rather indistinct, slightly olivaceous; the t. a. edged with black exteriorly, 
and with the indentations rather small ; t. p., delicately shaded with brown 
and olive, with two teeth on third and fourth nervures, strongly marked with 
black. Beniform, indintinct, olivaceous; sub-reniform, whitish, somewhat 
angular, its longest angle pointing outwardly; above it, and interior to the 
reniform, is a dull whitish patch ; and above the reniform, and touching the 
eosta, is a strongly marked brownish bhade. Submarginal line, gray, whitish 
and broadest towards the apex. Fringes, white, with brownish scales, except 
where crossed by the nervures where they are black. 

Secondaries, bright rosy red, with fawn-colored hairs at the base. Median 
band moderate; broailest iu the middle, not toothed interiorly, and terminat- 
ing two-tenths of an inch from the inner margin. Marginal band, not broad, 
except at the anterior angle, slightly sinuous as it approaches the inner mar- 
gin. Fiinges, broadly white, flecked with brown scales. Those of interior 
margin, long, dark drab, paler towards the base. 

Under side. Primaries, white, with the usual black bands, the basal one 
obliqnf, shiidiug into the median a little below the middle. Median, moderate, 
narriiui'^Nt towards the posterior margin. Marginal band, broad towards apex, 
aha- iii^. into fawn color at extreme margins. 

Secondaries. Two-thirds of the interior portion, rosy red, as in the upper 
lide, shading into white towards the anterior margin. Fringes, white, a little 
yellowihh at anterior angle. Head and thorax dark gray, mottled with 
brown and olive scales, whitish on the disc, where the scales form an hlmoet 
triangular white mark, edged posteriorly with a black line. Abdomen smoky 
brown above, paler beneath, and there dotted with flue brown scales. 

Expanse of wings, 2 60 inch. 

Length of body, 1.00 inch. 

Berkeley, Contra Costa County, Cal. (One (J^. Coll. Hy. Edw.) 

This species may be easily recognized by tbe bluish gray tint of the prima- 
rief, dashed with olivaceous, while the almost regular median band of aeoond- 
ariea, recalls the European C, Pacta, and the Atlantic and Canadian C, Con- 
eumbens, Walk. Like all our Calif ornian species, it appears at present to be 
exceedingly rare. 
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Caiocala Mariana, Hy. £dw. n. sp. 

Primaries, dark iron gray, with bluish tinge, especially towards the mar- 
gins. T. a., only slightly dentate, shading into blaok on the costa, and term- 
inating on the interior margin in a whitish patch. T. p., oommenoing at 
about one-third the length of oosta, then running outwardly into two Btrong 
indentations, marked interiorly with black, and towards the interior margin, 
sinuate into a long and narrow tooth, terminating in white patch on the in- 
terior margin. Sub-terminal, whitish. Posterior margins, paler gray, with 
a row of well defined black dots in the intro-nerval spaces. Beniform, Uadk- 
ish and indistinct. Sub-reniform, open, resting on whitish space. Fringes, 
dull white, mottled with brownish. , 

Secondaries, rose color, with basal hairs and fringe of anal margin brownish. 
Median band, moderate, constricted in the middle, 'forming rather a sharp 
angle outwardly near its center, which is its widest part. It does not narrow 
into a point at its termination, but ends abruptly about three-sixteenths of an 
inch from the abdominal margin. Marginal band, with deeper sinuations, but 
otherwise resembling the preyious species. Fringes, clear white, very slightly 
mottled with brownish. Head and thorax, iron gray. Abdomen, smoky 
brown, paler beneath. 

Under side, as in C, Cleopatra. 

Expanse of wings, 2.50 inch. 

Length of body, 1.00 inch. 

VancouTer Island. Hy. £dw. and G. Mathew. 

Closely resembling C. Cleopatra^ and the Atlantic C, Briseis, bat differing 
from the former by the darker color of the primaries, the duller and more 
scarlet red of secondaries, and by the less regular median band; and from 
Briseis by the broader band of secondaries, and by its abrupt termination far 
from the abdominal margin. 

Catocala Faustifia, Strecker. Lepid. Bh. et Heter., No. 3, Page 21. 

" Male. Expands 2% inch. 

** Body above, gray; beneath, white. 

'* Upper surface. Primaries, bluish gray, powdered with brown atoms; 
marginal spots, transverse lines and bands, well defined. Beniform, distinct 
and surrounded by an outer circle, which is produced in two points on ex- 
terior. Sub-reniform, white; above this, and interior to the reniform, is a 
white space. Fringe, light gray. 

*' Secondaries, scarlet. Median band, moderately wide, angulated at center 
outwardly, and terminating somewhat abruptly about two lines from the ab- 
dominal margin. Marginal band, with a deep indentation between the first 
and Kecond median nervules. Apical spot and emarginations, rosy. Fringe, 
on exterior margin, white; on interior margin, gray. 

*' Under surface. Primaries, white. ^ 

" Secondaries. Interior two-thirds rosy; towards costa, this color beoomes 
lost in white; almost imperceptible indications of a discal lune." — Strbgkcb, 
loc. cit. 

Arizona, Wheeler Expedition, 1871. Coll. H. Strecker. Dr. H. Behr, 
Nevada. 
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Catooala Perdita, Hy. Edw. n. sp. 

Very closely allied to the last species, and, but for Mr. Strecker'g assurance 
to the contrary, I should have considered it identical. Tbe transverse lines, 
however, are heavier, and the reniform spot is more distinctly gray in color. 
The mesial band of secondaries is wider, and continued further towards the 
abdominal margin. The apices are pure white, without any tint of rose color, 
and the amount of red on the lower side is very decidedly less than is to be 
found in Faustina, In other respects I can perceive no difference. 

San Mateo County, Cal. (CoU. Hy. Edw.) 

Catooala Uippolyta, Hy. Edw. n. sp. 

Primaries, pale silver gray, the whole of the lines brownish, distinct. T. 
a., shaded with dark, particularly on costa. T. p., with the teeth very regu- 
lar, almost in a line with each other, and of equal length. Beniform, 
brownish, indistinct. Sub-reniform, whitish, not connected with the t. p. 
line. Subterminal line, with regular teeth, but pale and rather indistinct. 

Secondaries, yellowish red, same color as in Parta. Marginal, broad on 
apex, unusually narrow towards abdominal margin, where are two deep in* 
dentations. Mesial band, exceedingly narrow, widest in the middle, term- 
inating very abruptly about two-tenths of an inch from the margin. Apices 
and marginations, slightly rosy. Fringe, white. Under surface, as in 
Perdita, 

Head and thorax, gray, mixed with white. Abdomen, pale grayish drab. 

Expanse of wings, 2.75 inch. 

San Mateo County, Cal. (Coll. Hy. Edw.) 

This is a beautiful and strongly marked species, the very pale gray of the 
primaries, and the remarkably narrow mesial band of secondaries, serving to 
distinguish it from any other with which I am acquainted. 

Catooala Luciana, Hy. Edw. n. sp. 

Primaries, brownish, gray, with yellowish tinge; the whole of the lines and 
spots very heavy and strongly marked, shading into black on the margin. 
Beniform, large, blackish, surrounded by paler ring. Sub-reniform, distinct, 
open, fawn drab. 

Seoondaries, yellowish red, color of Parta. Marginal band, rather narrow 
and regular, with only slight indentations near abdominal margin. Mesial 
band, also narrow, widest in center, and terminating abmptly about two- 
tenths of an inch from abdominal margin. Apices, with an orange tint. 
Fringe, yellowish white. 

Under surface, yellowish white; inner half of secondaries, red; the bands, 
all narrow. 

Expanse of wings, 3.00 inch. 

Colorado, T. L. Mead. (Coll. Hy. Edw.) 

• 

Catooala Irene, Behr. (Trans. Am. Ent. Soc, 1870.) 

Primaries, yellowish brown, paler along the margins. The lines are all in« 
distinct, and lost in the brown shading of the wings. T. a., almost obaoleta. 
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T. p., with two deep teeth, above the middle, directed towards the apex, and 
BurmouDted by a blackish shade. Sub-terminal line gtayish, with regular 
teeth. Reniform, small, brown. Sab-reniform, almost obsolete, oonneotad 
with a paler shade, which tonches the costa. 

SecoDdarics, yellowish scarlet, color of Unijuga, Marginal band, moderate, 
rather deeply toothed towards abdominal margin. Mesial, rather narrow, 
slightly coDstricted in the middle, and terminating in a point about on^ 
eighth of an inch from margin. The under side of secondaries has an on- 
usually large proportion of red. 

Expanse of wings, 2.60 inch. 

Fort Tejon, Coll. Br. Behr. Mendocino Co., Cal.. Coll. Hy. Edw. 

Mr. Strecker expresses some donbts as to the identity of my specimen with 
Dr. Behr's species, (Lepid. Rhop. et Heter., page 100) but, upon ttgain care- 
fully comparing them, I am convinced that they are alike, and in this opinion 
I am sustained by Dr. Behr. The species resembles Umjtiga in the color of 
the secondaries, but it is much smaller, and is very widely separate in the 
omanientation of the superior wings, which are browner and more confused 
than those of its Atlantic relative. 

Catocala Marmorata , W. H. Edwards. (Proc. Ent. Soc. Phil., Vol. 2, 1864.) 

" Expands 4 inches. 

" Head and thorax, light gray. Abdomen, wanting. 

" Upper surface. Primaries, pale gray and white, more or less powdered 
with dark gray or blackish atoms, and bear a superficial resemblance to the 
European C. Fraxini, Transverse lines, black. Beyond the t. p. line, a 
brown band, succeeded outwardly by another, which in much narrower, and 
pure white. Reniform, dark, and shape not well defined. Sub-reniform, 
joined by a line to, not formed l)y, a sinu3 of the t. p. line. Fringe, white. 

" Secondaries, scarlet, of a lovely shade. Mesial band, narrowed in the 
middle, and extends almost to the abdominal margin. Fringe, white. 

" Habitation, Yreka,, Cal." — W. H. Edwards, loc. cit. 

Of this grand insect, apparently the largest of all known American species, 
I am entirely ignorant, save through the above description and Mr. Strecker's 
admirable illustration. 

Catocala Stretchii. Behr. (Trans. Am. Ent. Soc., 1870.) 

Primaries, silver gray, very distinctly mottled with black irrorations. 
Lines, all faint. T. a., whitish, and with very small teeth, running its 
length almost straight and without deviation. T. p. also nearly straight, 
and with even indentations. Reniform, blackish, with a double ring, and 
surrounded by a dark cloud. Sub-reniform, whitish, with a fawn>colored 
tinge; rather small but very distinct. Sub-terminal line runs parallel to the 
t.p. 

Secondaries, yellowish red, paler than in Parta. Mesial band, very narrow, 
scarcely constricted in the middle, and turning into a very distinct hook, 
about two-tenths of an inch from the abdominal margin. Marginal band nar- 
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row, with two small indentations near anal angle. Apices and marginations, 
▼eiy broadly white. 

Thorax, gray. Abdomen, smoky drab. 

Under side with usual bands, and half the secondaries yellowish red. 

Expanse of wing», 2.85 inch. 

Virginia City, Nevada, R. H. Stretch. (Coll. Dr. Behr.) 

A tery distinct species, of which the specimen in Dr. Behr's collection is 
the only one known to me. No other species has the hook of the mesial band 
80 distinct as this, and the lines of the primaries are more regular and parallel 
to each other than in any other with which I am acquainted. 

Caiocala Aholibah. Strecker. (Lepid. Bhop. et Heteroc., Page 72.) 

** Expands 3 iuches. 

*' Head and thorax above, dark brown, with scattered white and gray scales. 
Abdomen, brown. Beneath, light brownish gray. 

"Upper surface. Primaries, dark brown, frosted, and intermixed with 
white and gray; a white space adjoining the reniform, inwardly; reniform, in- 
distinct; snb-reniform, very small, white, surrounded witli black, and entirely 
disconnected with the transverse posterior line. Secondaries, crimson with 
brownish hair at the base; median band, rather narrow and regular, and con- 
tinued to within a short distance of the abdominal margin, where it turns up- 
wards, and is lost in the brownish hair that clothes that pait. 

** Under surface. Primaries, crossed by three black bands, none of which 
join or merge with each other; the spaces between the base and sub-basal 
band, and between the latter and the median band, are orange colored, inclin- 
ing a little to crimson at the interior margin; the space between the median 
and marginal bands is white; fringe, white, wifii black at the termination of 
the veins. Secondaries, inner two-thirds, crimson, a little paler than on 
upper side; rest, white; marginal band, tinged with gray at and near the costa; 
median band terminates about one line from the abdominal margin; slight in* 
dications of a discal crescent, connecting with the median band; fringe, 
white. 

"Habitation, California."— H. Stbeckeb, loc. cit. 

The above description was drawn up by Mr. Strecker from a yP presented to 
him by Mr. J. Bebrens. The (^, of which two specimens are in my collection, 
is smaller (2.60 inch.), the mesial band is wide, and reaches fully to the ab- 
dominal margin, while at the base of secondaries is a deep black shade formed 
by the hairs covering that region. The brown mottled shades of primaries 
are also much darker and richer, and the lines and spots more distinct. 

C. Afiolibah appears to be the most common of the Pacific Coast species, 
and is found from San Francisco to Vancouver Island, in which latter locality 
it is, as I have previously stated, quite abundant. It is by no means confined 
to the '* higher mountains of California," as Mr. Behrens formerly imagined, 
that gentleman having recently taken a fine specimen at Sauoelito, on ihs 
■bores of our bay. I have received examples from Oregon and Washington 
Territory. 

For the purpose of comparison, I am induced to add a description of Um 
liexican species spoken of at the commencement of this paper: 
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CcUomla Cassandra. Hy. Edw. n. sp. 

Primaries, dull gray, donded with black. Lines, all distinct and regular. 
T. a., neariy straight, and with the indentations small. T. p., slightly best 
on costa, with small and regular teeth, running obliquely from its center to 
interior margin, wanting the usual elbowed line, and reaching the margin be- 
hind its center. Sub-terminal line, almost obsolete. Reniform, black, sur- 
rounded by a black cloud, which reaches from costa to interior maigin. Sub- 
reniform, whitish, indistinct. 

Secondaries, pale red. Mesial band, narrow; of equal width for more than 
half its length, then abruptly narrowed, and bending almost at a right angle 
to abdominal margin. Marginal band, broad at the apex, with the indenta- 
tions near anal angle moderate. Apices white, tinged with orange red. 
Fringe, white. 

Under side. Usual bands, the mesial of secondaries terminating abruptly 
about two-t<-nths of an inch before reaching' abdominal margin, and not con- 
tinued to the margin as in the upper side. Inner half of secondaries, pale 
red. 

Expanse of wings, 3.60 inch. 

Guadalajara, Mexico, Baron Terloo. (Coll. Hy. Edw.) 

Its large size, primaries clouded with black, and the peculiar form of the 
mesial band of secondaries, will serve to distinguish this from any other 
known species. 



Section 4. 



Secondaries, orange above, with black median band. 

Catocnla Zoe. Behr. (Proc. Eut. Soc. Phil., 1870.) 

Primaries, rich brownish gray, mottled with white, the basal portion dark- 
est. Across the center of the wing reaching from the base to the t. a. Une, is 
a black dash, surmounted by some clear white scales. The t. a. is richly 
clouded ydih black, and only slightly dentate, chiefly towards the interior 
margin. T. p., black, with two large central teeth, and four smaller ones, of 
equal size, running towards the interior margin. The sub-terminal line is clear 
white, with the indentations small and regular. Reniform, large, whitish* 
surrounded by a double ring. Sub-reniform, very small in the J^, large in ,p, 
open, and in the latter sex joining the t. p. line. Fringes, gray, mottled with 
brown. 

Secondaries, bright orange, clouded at the base by brownish hairs. Mesial 
band, narrow, broadest in center, much constricted near abdominal margin, 
and there turned upwards, reaching the margin about its middle. Marginal 
band, moderate, very deeply bi-dentate near the anal angle. Apices and mar- 
ginations, deep buff. Fringe, dirty white, alternated with brownish black. 

Head and thorax, gray, mottled with white. Abdomen, smoky fawn color. 
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Under side. Usual bands, the lighter ones of primaries being largely snf- 
fnsed with orange, and the same color occupies nearly two-thirds of the sec- 
ondaries. 

Expanse of wings, 2.50 inch. J^, 3.05 inch. ^. 

Napa and Marin Coanties, Cal. Vancouver Island. (Coll. Dr. Behr. H. 
Strecker. Hy. Edw.) 

This species very closely resembles both C. Hia and C. innubens of the At- 
lantic States, but differs very materially from both in the pale color of the 
secondaries and by the more deeply toothed marginal band. The shading of 
the primaries very nearly approaches that of Ilia, but the lines are clearer, 
and more decidedly mottled with white. 

It will thus 'be seen how very small is our present list of Catocaloi, compared 
with those of the Atlantic States, and yet, as the plants on which the cater- 
pillars feed, viz., oaks, willows and poplars, are common throughout the 
State, we might reasonably look for an abundant harvest of species. Perhaps 
more collectors in the field, and a determined and energetic search for them in 
their haunts, will yield us a larger number of these beautiful moths, which 
at present, not alone in species, but also in individuals, may be ranked among 
the greatest of our entomological rarities. The following are noticed in this 
paper, the names of those which I have described as new having been derived 
from the heroines of Shakespeare's plays: 

Catooala Calif omica W. H. Edw. 

Ckopatra Hy. Edw. n. sp. 

•* Mariana Hy. Edw. n. sp. 

•* Faiuttina Strecker. 

** Perdita Hy. Edw. n. sp. 

*• Hippolyta Hy. Edw. n. sp. 

** Ludana Hy. Edw. n. sp. 

" Irene Behr. 

" Marmaraia W.H.Edwards. 

Strelchii Behr. 

Aholibah Strecker. 

" Cassandra Hy. Edw. n. sp. 

Zoe Behr. 
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Annual Meeting, January 3d, 1876. 
First Vice-President in the Chair; 

Thirty-seven members present. 

Louis Nusbaumer and W. E. Burleigh were elected resident 
members. 

On recommendation of the Council, Dr. Henry Gibbons, Sr. 
was unanimously elected an honorary life member. 

In the absence of the President, First Vice-President, Henry 
Edwards, read the annual address as follows : 

PRESIDENT'S ADDRESS. 

It is a matter of regret that the coming of the New Year does 
not afford us the opportunity of welcoming back our worthy and 
respected President, who, on his return amongst us will doubt- 
less have so much to say of the countries through which he has 
passed, and the many experiences which he has enjoyed. As cir- 
cumstances will prolong his absence for a few weeks longer, it 
becomes my duty to address you on the progress which our 
Academy has made during the past year, and the hopes whioh 
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appear to be before us in the future. And the year which has 
just closed has indeed been for us an eventful one — the one from 
which, as it seems to me, our association will date its new life» 
and mark its strongest and most vigorous advancement. The 
Academy is poor no longer — the cloud of adversity which seemed 
so long to have overshadowed it, and which, but for the untiring' 
energy and hopeful perseverance of a few of its members, would 
have brought its career of usefulness to a close, has, by the grand 
beneficence of one man, been entirely removed, and without in- 
dulging in too enthusiastic hopes, we may confidently look for- 
ward to be able to bask for the future in the sunshine of pros- 
perity. 

The change in the provisions of the Lick bequest is fresh in 
your recollection — a change most beneficial to us in every respect, 
which adds deeply to the <)ebt of thankfulness we owe to him 
who has set so noble an example in the disposition of his wealth, 
and who has earned for all time the unbounded gratitude of 
lovers of science, not only in California, but throughout the 
whole civilized world. The property on Market Street deeded 
to us by Mr. Lick is now wholly in the hands of the Academy, 
the restrictions which existed in the former deed having been, as 
you are aware, entirely removed. Our annual income from this 
source will henceforth be in the neighborhood of $3,800, and it 
is to be believed that the rapid progress which San Francisco 
may be expected to make in the value of her real estate, will, in 
a few years, considerably enhance that sum. The niunber of 
members added to our list during 1875 has been twenty-seven, 
of whom two were life members. Some few have resigned, and we 
have lost four by death, viz. : Horatio Stone, B. P. Avery, W. C. 
Ralston, and B. F. Sherwood. Our total number of members is 
now nearly five hundred, seventy-eight of whom are Life Mem- 
berH, so that our monthly dues, should, if faithfully paid, 
bring us in about $5,500 per annum, making our total in- 
come a little over $9,000. It is a matter of regret, however, 
that many of our members are sadly in arrears, and the 
Council for the past year recently sent out notices to the whole 
of those who were deficient, stating that decided action will be 
taken in each case before the close of the year. It was, how- 
ever, afterwards thought best to give these gentlemen an oppor- 
tunity to pay their dues on the day of the annual election; but I 
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trust that the Council chosen to-day will follow up the intention 
of their predecessors, and at once drop the names of drones 
from the roll of membership. It would, I think, be advisable 
that a certificate of membership should be prepared and en- 
gTETcd for the Academy, to be presented to each member on his 
rteeption, and, that hereafter, the names of those who are dis- 
carded from our list in consequence of the non-payment of dues 
should be advertised in our proceedings at the end of the year; 
so that no one may be allowed to sail under false colors, and 
reap the benefits of the labors of those who are active and hon- 
orable members of the Society. 

The Report of your Treasurer, which will be given to you in 
detail, shows a balance in hand of $1 ,593— and this, after paying for 
the printing of our publication of 1874, and the heavy expenses of 
altering this hall and supplying cases for our books and specimens. 
On the whole, therefore, our condition substantially is a satisfac- 
tory one; but I am able to speak in much higher terms of the 
scientific progress of the Academy, and the amount of work 
which has been accomplished. Our able director. Dr. Kellogg, 
has been absent for a part of the year, having been selected by 
the Government to make a collection of the woods of California 
for exhibition at the coming Centennial, which work he has most 
successfully performed. During his absence his place has been 
ably filled by Mr. W. G. W. Harford, who merits our warmest 
thanks for the interest he has always displayed in the Academy, 
and for the amount of industry he has brought to bear upon the 
duties of his position. We may congratulate ourselves upon his 
•lection for tiiis year to the post of Director of the Museum. 

Through the untiring energy of Mr. W. N. Lockington, nearly 
tlie whole of our Fishes, Crustacea, and Radiata, have been clean- 
ed, identified and classified-^atask which, apart from the scientific 
knowledge necessary for its performance, was one of very con- 
siderable labor, and a great tax on our fellow-member's time. 
Our collection of minerals, which now assumes considerable pro- 
portions, has been arranged and labeled by Mr. C. D. Gibbes, 
who has, during the past year, passed nearly the whole of his 
leisure time within the walls of this building. Our osteological 
ooUeotion, and especially our valuable series of crania, which 
for want of other room, are stored for the present in the base- 
ment, have been carefully cleaned, preserved and labeled, by 
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Dr. Stout, while our Birds have had the advantage of the super- 
vision of Mr. F. Gruber, who promises, when cases can be found 
for them, to complete our series of California species and to make 
a MSS. catalogue of our collection, which may be published in 
our Transactions. To all these gentlemen whose labor has been 
cheerfully given, without stint and without thought of reward, 
the deepest gratitude of the Academy is due, and I am sure I 
have the authority of the members to convey tlius publicly 
to them the expression of our truest and most hearty 
thanks. The donations to our collections have been both 
numerous and valuable — so numerous as to render it im- 
possible for me to mention the names of all to whom we are 
indebted, though I cannot refrain from calling special atten- 
tion to the many specimens of minerals received from various 
donors, including a fine set of New Ze'aland species, from Mr. 
McDevitt. Professor Eismark, of Christiana, Norway, has also 
enriched us by a present of European birds. Radiates and Crus- 
tacea; a tine collection of Calif omia woods has been presented by 
Mr. J. H. Clarke, of Mendocino; and from Dr. Burleigh we have 
received a valuable series of Alaskan Seals, both young and 
adult, in skin and in skeleton. Our corresponding member, 
Capt. J. H. Mortimer, has favored us with a beautiful set of pel- 
agic Mollusca and Crustacea, including a specimen of the Portu- 
guese Man-of-War, (Physalia Pelagica), most beautifully pre- 
pared, an object which, from its extreme delicacy, is rarely 
preserved, and therefore exceedingly scarce in museums. We 
have also received from various donors, large additions to our 
Shells, Radiates and Crustacea, all gifts having been duly and 
thankfully acknowledged. I trust that the importance of add- 
ing to our collection will not be lost sight of by members, 
and that all objects of interest which may come into their hands 
may be furnished to us for identification and preservation. As 
the whole of our treasures are gradually brought from the hid- 
ing places to which they have been too long consigned, we be- 
come more conscious of their extent and value, and the classifi- 
cation of the specimens which is now being proceeded with as 
rapidly as possible, will enable us to furnish information to those 
seeking it, and at the same time better, display the desired gen- 
era and species of each department. It becomes, of course, a 
natural consequence that we should acquire duplicates of many 
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spedes, even after retaining full series in different stages of 
growth for the Acadebiy's collection. To dispose of these to ad- 
vantage is an object of paramount importance, and one to which 
the attention of the Council should be particularly directed. 
We especially need, to assist oui* already excellent collection of 
Crustacea, species from the Atlantic* States, Europe, Africa and 
Australia. From the latter country and from New Guinea, we 
have every reason to hope for valuable contributions, and as our 
own Pacific Coast species are eagerly sought for by naturalists 
throughout the world, we may confidently expect that by a proper 
use of our duplicates, our number of species will, before the 
close of the present year, be certainly doubled. The same re- 
mark will apply in a greater or less degree to the other depart- 
ments of Natural History, and I therefore urge upon all our 
friends, not to discard specimens because they may be thought 
to be common, as every one in good condition, whether existing 
in our series or not, is of value elsewhere, if not to us, and may 
be regarded as a gift of a new species to the Academy. For the 
proper display of our collections, however, more cases are imme- 
diately necessary, and as one of the matters most important to our 
interests during the present year, I urge upon the Trustees, as 
far as the funds at their disposal will allow, to take the subject 
of the display of all the materials in our possession into their 
serious consideration. A few hundred dollars judiciously spent 
now will give us case-room for some years to come, and the ex- 
hibition of our collections to the public, while it will not only 
assist scientific men in their investigations, will at the same time 
add an increased interest to our proceedings and draw from all 
quarters valuable contributions to our stores. 

Our Library, under the able guardianship of Mr. W. J. Fisher, 
has considerably increased, and will shortly be rendered more 
accessible by a careful catalogue of every book and pamphlet 
upon our shelves, now being prepared by our Librarian, and in- 
tended to be subdivided into the different branches of study. 
We have received many important presents during the year, 
and I feel called upon to make special mention of the gift by our 
friend General D. D. Col ton, of the mont valuable series of En- 
tomological works, including those of Hubner, Cramer, Druiy 
and Stoll, all of which are profusely illustrated, and are of in- 
calculable interest to students in tliat branch of s<;ience. To hiniy' 



6 PROCBEDINGS OF THE OALIPORNIA 

as well as to all who have assisted us, our hearty thanks are most 
cheerfully offered. 

The various papers which have been presented to the Academj 
have been of more than common interest, and will add very 
much to the value of our printed records. Among them I may 
be excused from mentioning two by our President, on the 
" Abrasion of the Coast of Japan," and *' Probable cause of the 
low temperature at great depths of the Ocean." Mr. C. W. 
Brooks has given us precious information in his essays upon '' Ja» 
panese works in American waters," and the ''Commerce of Pre- 
historic races," while upon more special topics, we have had in- 
teresting papers from Dr. Kellogg, on the *' Species of Eucalyp- 
tus," and on *' Loco poison;" from Dr. Jos. Le Conte, on the 
" Ancient Glaciers of the Sierras;" from Mr. Amos Bowman, on 
the "Coal deposits of California;" from Dr. Cooper, on the ''Land 
shells of the Coast;" from Mr. Lockington, on " Various specied 
of Crustacea;" and from Drs. Blake and Behr, " Observations on 
the Phylloxera." Other matters have also been brought to your 
attention, to which it is hardly necessary for me to allude, as 
they will soon be before you in a published form, rendering the 
next volume of our Proceedings, in point of interest, nothing 
behind its predecessors. 

The "Botany of California," the result of the labors of the 
Geological survey, will soon, through the public spirit of a few 
generous men, be given to the world, and it would be unbecom- 
ing in me if I did not here publicly express to Messrs. Leland 
Stanford, Lloyd Tevis, J. C. Flood, R. B. Woodward, Heniy 
Pierce, D. O. Mills, Jno. O. Earl, Wm. Norris, andC. McLaugh- . 
lin, the debt which all lovers of science owe to them for their 
noble munificence. Nor should our obligations to the scientific 
men who have had charge of the enterprise, and to whose knowl- 
edge of the subject we are so much indebted, be ever forgotten. 
Professors Asa Gray, J. D. Whitney, Watson and Brewer, have 
each and all devoted much time and labor to the work, and will 
always be entitled to the gratitude, not only of the members of 
this Academy, but of the future generations of scientists who 
may investigate the beautiful study of which they are such dis- 
tinguished teachers. To Professor Oilman, also, whose absence 
is his gain, but our loss, we must render our thanks for the en* 



* To Judge S. C. Habtikgs the gratitude of the Academy is alao due, aa It wm owlnf 
to his exertions that public attention was flrvt called tatho necessity for this puhlicatioii. 
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terprise and ability which he displayed in advancing the publi- 
cation of these much needed and deeply interesting volumes. 

And here allow me to say, that it may be confidently hoped 
that the present session of the Legislature will take a generous 
and extended view of the scientific requirements of our age, and 
see fit to revive the Geological Survey, thus completing its pre- 
vious work and bringing its former labors into active usefulness. 
I know that this question is viewed by different minds under 
different aspects, and that there are many well-meaning people 
in the State who will regard such a movement with disfavor. 
This arises partly in consequence of the want of practical value 
of the achievements of the survey so far as it has gone, and 
partly from the utter inability of some minds to appreciate the 
use of scientific work altogether. With the latter class it is use- 
less to argue. Time and results alone can effect a change in 
ibem. But the former may candidly be allowed to have some 
just cause of complaint, the economic wealth of our State not 
having been, in the comprehensive views of the chief of the Sur- 
vey, yet reached in the plan he had laid down; but in the future, 
if the government of the State should see fit to grant a sum for 
the continuance of the Survey, it may be entirely within its prov- 
ince to say for what particular ends that sum is granted. If 
money be given for a special purpose, it is only fair that the 
giver should have something to say about the carrying out of the 
work; and if it should be deemed th^ a volume on the economic 
geology of the State, or on the insects injurious to agriculture, 
would be, as suggested by the press, of more immediate and 
personal benefit than one on paleontology, I fail to see the un- 
reasonableness of the demand that these subjects should at any 
rate be first perfected and given to the people. The rest of the 
work would most assuredly follow in good time, and, year by 
year, it is hoped that our legislators will feel more interest in the 
pursuits and needs of scientific culture, and that the grandeur of 
their schemes lies not in looking to the immediate time, but 
stretching in its operation far out into the future, it expands 
into its fullest power and conveys its perfect influence to the 
generations yet to come. It is, I believe, intended that the mat- 
ter of the Survey will be brought on its merits before the present 
Legislature, and I only thus briefly allude to it here to place on 
record the opinion of this Academy, as the representative of the 
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scientific energy of this coast, and its earnest desire to see so 
valuable a work brought to fruition — a work which, in Calif or» 
nia more than in any other State in the Union, seems marked 
out as the most important educational need of the people. 

It appears to me, with reference to a plan for our future work, 
that the course adopted by the natural history societies in the 
Atlantic States and Europe, may with advantage be followed 
here. This is the sectionizing our labors, so as to bring more 
determined and persistent endeavors to each individual subject, 
and by concentrating our energies dn certain given pdints, be 
enabled to accomplish more than we can ever do while our la- 
bors are so diffused. Thus we might have a geological section, 
a botanical section, an entomological section, and so on, the ob- 
ject of each of which should be earnest and energetic work in 
its particular department of study, and the formation of special 
collections belonging to each branch. No qualifications should 
be required for membership in these offshoots of the general 
body, beyond the fact that work will be expected from all, it 
being of course understood that the workers in all cases shall be 
members of the Academy. There is abundant strength in organ- 
ization, and I should, suggest that a chairman and secretaiy 
should be chosen out of the members of each section, that a 
faithful record of all proceedings, no matter how trifling they 
may appear, should be kept; that the members should 
meet at least once a week, and that all original papers 
should be then first submitted, and if deemed worthy of 
acceptance, should be read at the fortnightly meetings, and 
then find a place in our proceedings. We should thus, 
if such a course were persistently indulged, secure an 
interest for the general meetings which they now rarely 
possess, and should make our labors of more advantage to stu- 
dents than they can possibly now be. There is nothing in the 
Constitution to prevent immediate action on this subject on the 
part of the members, and I think the suggestion will be found to 
be well worthy the attention of the Academy. It may be deemed 
necessary, among the several branches, to have a small weekly • 
subscription, if only to the amount of ten cents per week, for the 
purchase of periodicals, apparatus, etc., without encroaching 
upon the general fund; but of this I do not speak authorita- 
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tiyely, as xcany details may yet have to be arranged, and experi- 
ence will be the best teacher as to our wants. 

It is agreeable to observe a change in the manner which cer- 
tain joiimals of the city have assumed toward the Academy in 
their reports of its meetings. Some time since it was too much 
the custom to sneer at our deliberations, and attempt by some ill- 
judged witticisms to underrate their importance; but of late care- 
ful and respectful attention has been given to what passes here, and 
a more considerate tone has been taken by those representatives 
of the press who were once wont to assail us with unfair criti- 
cism. Science, no less than literature, aims at the elevation and 
refinement of mankind, and her struggles for the progress of the 
race should be encouraged by all who value the welfare of their 
fellows. And if my feeble words may reach the moneyed men 
of California, I would say to them that a field of benevolence is 
open to them, on which some of their surplus riches may be 
spent, which is fraught with incalculable advantages to the rising 
generation. I mean a thorough and scientific exploration of this 
most interesting country, and the collection of specimens in all 
branches of natural history, so that a museum of the Pacific 
Coast worthy of the name may find its home in San Francisco, 
and the riches we possess at our very doors may be brought to- 
gether for preservation and for after use, instead of being now 
transmitted to Europe* and across the continent to enrich the col- 
lections of older and wiser communities than ourselves. It is 
true that much has already been done by private investigation, 
but after all the bulk of the work remains undone. Naturalists 
as a class are invariably poor, and need help from their more for- 
tunate brethren. In the single matter of Indian relics alone, 
the field is almost infinite, the late expedition to Southern Cali- 
fornia, under Lieutenant Wheeler, taking from the neighborhood 
of Santa Barbara over thirteen tons weight of these interesting 
memorials for exhibition at the Centennial. These will find their 
way into some of the museums of the Atlantic States, and be re- 
garded as among the most valuable of their deposits, while Cali- 
fornia tamely allows herself to be deprived of objects which should 
surely be under her care alone. In every branch of natural his- 
ioiy, too, the same remarks will apply. Our species have in 
many instances, for the want of literature or a full series of spec- 
imens, been sent elsewhere to be described, and the original types 
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are consequently lost to us; but with a band of workers tmdar thA 
sectionizing system whioh I have previously suggested, ibis may 
be avoided, provided the material for comparison and complete 
study of individual groups be placed within our reach. Hand- 
books of the various families in each branch of natural hiatoiy 
could then be cheaply published, and throughout the State an 
impetus would be given to the study of nature which no otber 
means can furnish. A few thousand dollars thus expended 
would place the givers high upon the pinnacle of fame, and hand 
their names down to those who shall come after us a3 worthy of 
respect and their deeds as worthy of imitation. In a communilgr 
like our own, where riches seem to fall unsought into the laps d 
their possessors, it is well to inculcate the thought that not 
alone upon the battle ground of wealth can the victory of life be 
won; that there are triumphs purer and more abiding than 
worldly treasure, more powerful in their influence for humani^, 
than the grandest display of personal aggrandizement, and more 
calculated to sink deeply into the character of the coming ageSg 
than the amassing of riches, unprofitably distributed, can ertr 
do. Individuals have done much good in aiding the material 
progress of our State. Can some few be found to assist her 
inteUectucU advancement, and to make bright the toilsome path 
of science with the beacons of their kindly succor? 

HENRY EDWARDS, 

First Vioe-FresidefU. 

David D. Colton, President of the Board of Trustees, pre- 
sented his annual report, which was read by the Secretary, as 
follows : 

Zb the Trustees and Members of the Calif omia Academy of Sci- 
ences: 

This being the close of the first fiscal year under the new 
organization of the Academy, it would seem proper for me to 
give a brief statement of the condition of the ''temporalities" 
of the Academy, which by our new Constitution comes exclu- 
sively under the control of the Board of Trustees. 

The Treasurer's report shows that at the commencement of 
the present year we had on hand 92,900, and that the present 
condition of the treasury shows 11,693.73 now on hand. 
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All mattecs in the way of expenditures have been oarefoUj 
■oratiniaEed, and the greatest economy maintained in all matters 
pertaining to the expenses of the Society. It will be obeenred 
that we have considerably reduced during the year the amount 
of caah Oin hand. Some purchases and expenditures connected 
with the alteration of the building in which we meet seemed una- 
Toidable, and we feel certain that the improvements made as the 
result of this expenditure will be justified by the members of the 
Academy. 

It is with a degree of great satisfaction that we are able to re- 
port to the Academy that we have taken possession of the munifi- 
cent donation of land on Market street, in this city, from Mr. 
James Lick, he having given us the title, absolute in fee, to the 
same, which had heretofore been conditionally deeded by him 
with such restrictions as left grave doubts in our minds as to 
whether the gift would ever be of any practical utility to the 
Academy. The amount of rents per annum derived from the 
ftopeiij at the time we received the same, were about $2,300. 
Theee have been increased nearly 100 per cent., and we feel jus- 
tified in the expectation that this property, for the coming year, 
will produce us gross about $5,000; and from the most reliable 
information, taken in connection with the provisions in our 
favor in the last deed of trust as executed by Mr. Lick, we are 
warranted' in the belief that this princely gift will enable the 
Academy to erect on the ground, within a few years, one of the 
most magnificent temples of science on the face of the globe. 

It has been a matter of regret that we had not a more exten- 
sive fund to draw from for purposes of publication, and that so 
important a branch has been unavoidably curtailed for want of 
soiBoient funds to justify publications which we have been com- 
peUed to omit. As the report of the Treasurer shows, a large 
number of members have defaulted in their dues. Had those 
payments been made, it would have materially assisted our pub- 
lication fund. 

It IB but justice to Mr. H. M. Newhall to say, that his liberal 
donation during the past year of $1,200, to be applied on the 
rent, has been of great assistance to us, and we feel he deserves 
the thanks and gratitude of the entire Academy. 

To the Trustees I return my sincere thanks for their prompt 
attendance on all the re^^lar and many special meetings during 
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the year, and for the deep interest manifested l^ aU of them in 
the prosperity of the Academy, and for their jealous care and 
watchfulness for its best interests. 

It is but justice to the Secretary, Mr. C. G. Yale, to say that 
for his promptness at all our meetings we are very thankful. 
I remain, very respectfully, yours, 

DAVID D. COLTON, 
President Board of Trustees. 

The Recording Secretary, Charles G. Yale, read the following 
annual report: 

To the President and Mtmbert of the Academy: 

As BecordiDg Secretary of the Academy daring the year 1875, I haye rim- 
ply to report what relates to new members, papers presented, and attendance 
at meetiDgs. 

The total attendance of members at meetings during the year has been 842, 
an average of 31 members at each meeting. 

Twenty-seven new members have been elected, four have died, and three 
have resigned. The total resident membership is now 301, and the life mem- 
bers number 78. A list of those who became members in 1875 is appended, 
as well as a list of the forty-one papers read during the year, with names of 
authors, etc. 

CHARLES G. YALE, 

Becording Secretary. 
« 

Wm. J. Fisher, Librarian, presented his annual report, giving 

the condition of the library, as follows: 

REPORT OF LIBRARIAN. 

Mr. President and Members of the Academy: 

During the past year our Library has received considerable additions, as 
well by our usual regular exchanges, as also by donations from individoal 
members of our Society. 

Especially are we indebted to our former fellow member. Professor Oilman, 
for a large collection of works on History and Geography, and to Qenenl 
D. D. Colton, for a number of very rare and costly works on Entomology. 

During the latter part of the year, the Library has been removed from its 
former position in the gallery to its present place, and, by order of the Tms- 
tees, a number of new cases have been constructed for the accommodation of 
the rapidly increasing material. 

I have completed the Catalogue of the works in the Library pertaining to 
the different scientific departments, and am now engaged in cataloguing the 
Procf edings received by us from sister societies. 
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In pursuing ^is work, I find a yast number of duplicates, and of works 
not striotly of a scientific character. A great many of these books are valu- 
able, and I would respectfully suggest that authority be given to dispose of 
them, either by sale or exchauge. 

I also beg to call the attention of the Academy to the fact, that a oonsider- 
mble number of very valuable works require binding, and that by neglecting 
this important duty heretofore, a great many of these works have become 
defective.' 

I enclose a list of such literature as, . in my opinion, should receive this 
mttention at once, and hope that a sufficient sum WUI be appropriated for this 
purpose without delay. 

A great mass of new material received by the Academy is left undescribed, 
for want of the proper literature, compelling us to leave to other Societies, 
better supplied in this respect, the honor of describing and publishing in 
their Proceedings, articles which otherwise would have found a space in our 
own Proceedings. 

The following standard works, carefully selected, onght to be added to the 
Library as soon as possible, viz : 
Ichlh^^ogy and Herpetdogy, 

Ounther's Catalogue of Fishes; Catalogue of Apodal Fishes; Catalogue of 
Shield Beptiles. 
Zoolcgy. " 

Catalogues of Mammalia. 
CruitieM. 

Milne Edward's Histoire Nationelle des Crustacea; Dana's Crustacea; Bate 
and Wettwood's Brit. Sessile-eyed Crustacea; Bell's Brit. Stalk-eyed Crus- 
tacea. 
RadiattM, 

Forbes' Brit. Star Fishes; Johnson's Brit. Zoophytes. 
ProioxoanM. 

Bowerbank's Brit. Sponges. 
OHio'ogy. 

Huxley's Elementary Atlas of Comparative Osteology. 
Om\fhology. 

Baird, Brewer and Ridge way's History of N. A. Birds. 

De CandoUes* Prodromus. 

Our Ethnological department is at present very meagre, comprising only a 
few pamphlets and proceedings of foreign Ethnological Societies. I would 
suggest that the work lately issued by our fellow townsman, Mr. H. H. 
Bancroft, on *'The Native Races of the Pacific States," which has been 
▼ery highly commended, as well by scientific men here as abroad, be secured 
for this department. 

Very reapectfully, 

WM. J. FISHER, 

Lihrarian. 
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The Director of the Museum, Dr. Albert Kdlogg, reported on 
matters under his charge, as follows: 

BEPOBT OF DIBECTOB OF THE MUSEUM. 

As Director of the Museum of the California Academy of Soienoea, it it 
but just to say, at the outset, that the improyed order of arrangemenl wi^ 
nessed by you, was inaugurated, supervised, and mainly executed, with dis- 
tinguished zeal and ability, in my absence, by Mr. Harford, my improTid 
substitute and Director pro tern.— of coarse, by and with the consent and co- 
operative aid of others. For my part, I candidly confess the idea of tem- 
porary occupancy had, to some extent, weakened my enterprise in the direo- 
tion of pressing necessities. With this new field of space utilized, I trust 
we may be able to furnish it with the needed cases. Jf we can only provide 
the books and means to identify and care for collections, the men, as curators 
and members of all work, will see that there can be no cause of compiaint at 
the close of 1876. 

I am awtire that we have little means to expand; bat if our urgent wants 
were known, it might lead to the ways and means. 

In the department of Minerals, the past year, we have received 340 dona- 
tions. ^ 

Mr. Ghas. D. Gibbes, whose singleness of purpose, and hearty sympathy 
has ever been steady to the Academy's interests, failing to arouse a proper 
zeal in behalf of this department, at length determined to see some system 
inaugorated, of more pratical utility to the miner and general enquirer. 
While the strictly scientific arrangement of the Curator was not in any way 
disturbed, he has bestowed great labor and ability in sectionizing the depart- 
ment, according to Countries or Nations, States and Counties, thus facilitat- 
ing special reference. Now, a person desirous of visiting a certain section, 
can seek and readily find sectional information ; or, if more time is at his 
command, and not satisfied with this localized cabinet, he may search the 
general cabinet. This special system is somewhat similar to an immense 
promiscuous volume, well indexed, and to some extent topographically seo- 
tionized, while the other affords no such bird's eye facilities; but to execute 
the plan well, needs much room. With the cooperative contribution of Min- 
ing companies, only abating the merest iota of the monster specimens so 
zealously sent abroad, in less than a year this system could be adequate^ 
established. 

We have many wealthy members offering us subscriptions for timber, 
bricks, and mortar, to the extent of thousands of dollars. Now, seeing tiiis 
is no longer needed, why not pay a trifle — of course, selecting their own 
way of doing it — to such parties as they may choose to invite to their expe- 
dition, as canvassers and collectors, etc., and let them visit the mines, etc., 
and so be accredited for their collections, c. g. 

This age is already deciding that the best monuments are those most use- 
ful, and sach will be the wise decision of posterity. 

It is high time to be preparing and arranging our cabinets for the new 
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iKQikKng. Mttny of th^se specimens hare been so long packed away, as to 
Mider tbe Ugs iUegible. 

Tons npon tons of minerals, fossils, and prehistoric relies, are journeying 
towards the rising snn, obedient to Eastern enterprise. Nor need we wish 
there were less, bnt that many might also find a home here, where scientific 
data are also prized; though the sacred proverb reminds us that the worthy 
prophets afe not without honor, save in their aum country. 

Donations of Crvstaceans during the year, are 57; Badiates, 21; Fishes, 22; 
Beptiles, 6; Vermm, 2; Arachmdat, S; Myriapoday 23. Only a very remote idea of 
the work done, oan be obtained from the Director's Catalogue of Contribu- 
tions. Mr. Lockington has labored with commendable seal, as the details of 
his department manifestly show. With the requisite books of reference, ten- 
fold more may be accomplished with a little of the toil called fortti last sea- 
son. We trust all such indefatigable workers will be afforded needful aid. 

In the department of Birds, Mr. Graber informs me, about 150 have been 
donated to the Academy. About one-half of the collection have been classi- 
fied and catalogued, but, owing to the confusion of recent changes in the 
names, etc., it was deemed advisable to await American authorities, so much 
needed. These have been added without any cost to the Academy, which is 
indeed a large contribution. * 

In Botany, 120 donations. The Curator of this department has left every- 
thing in tuau quo. Two paid curators employed a year, could not identify, 
classify, and poison the Herbarium, nor can we hope for any one without 
ample means of support, to undertake it; yet more, at least, than last season, 
ought to be expected. 

The Mammals, 5 were kindly cared for by Mr. Gruber. 

The donations of Shells amount to 69; Insects, 1; and Miscellaneous, 25. 

As matters of special notice, it is due to say, that Dr. Burleigh has donated 
the skeleton of a seal, which, >vhen able to set up properly, will add much 
to the scientific and general interest of the Academy. 

Dr. A. B. Stout has also expended much labor and care in neatly cleaning 
and preparing a rare and varied collection of anatomical specimens for the 
Museum, for which the Academy are under many obligations. 

Bev. E. B. Greene has also furnished us with a fine collection of well 
identified plants, from Colorado and the interior, which have not been dis- 
tribnted, and therefore do not appear in the enumerated catalogue. 

It should be stated that other large and valuable collections have been re- 
ceived en matae, and not being opened, have simply passed on the list as one 
presentation. It would be better, hereafter, to open, enumerate, and if need 
be, repack such ample contributions, in order that the record may be his- 
tofioally more useful, and more full and just to our patrons. This was in- 
tended in all cases, but many who were competent to label and distribute 
them properly, having given us their promise to do so, from press of private 
bumness or other causes, failed to aid us. We trust that neither our sueoes- 
sor, nor future contributors, may ever have any such just cause of complaint. 
Bespectfully submitted, 

A. KELLOGG. 
Director of the Museum of the California Academy of Sciences. 
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The Board of Trustees presented, through the Secretaxy, a 
statement in detail of the receipts and disbursements of the year, 
presenting vouchers of same, with monthly abstracts, checks and 
accompanying papers. The annual report was as follows: 

ANNUAL STATEMENT OF THE BOARD OF TRUSTEES. 

Amount in Bank of California, February 20th, 1875, at time 

Board of Trastees for 1875 took charge of cUBbnnementB $2,900 00 

Sundry deposits to date 1,769 78 

Retransferred from London and S. F. Bank to Bank of Galifomia. . 1,293 00 
Expenditures in Museum for cases, shelves, repairs, 

alcohol, bottles, etc $ 558 55 

Salaries and Commissions to Curator of Museum, Secre- 
tary of Board of Trustees, and Treasurer 1,021 15 

Rent 1.650 00 

Expense account, (including fuel, cleaning, etc. ) 142 40 

Advertising meetings 32 80 

Printing, (including Proceedings, blanks, checks, vouch- 
ers and abstracts, receipts, postal cards, labels and tags 

for Museum, engraving for Proceedings, etc. ) 679 89 

Stationery and Binding 98 04 

Freight, C. P. R. R ^ 6 70 

Water 6 00 

Repairs to Building. (Gas Fixtures, Mending Roof, etc.) 132 92 
Periodicals for Library 40 60 

Total Expenditures. 1875 4,369 05 

Balance in Bank. December 31, 1875 1,593 73 

$5,962 78 $5,962 78 

The Trustees desire to add to this annual statement the fact, that of the 
above expenditures, the sum of $819.29 was for indebtedness incurred by 
their predecessors in office. The details of these expenditures are as fol- 
lows : 

C. E. Boman, fixing shelves in Museum $ 129 (X) 

Bacon & Co.. printing Proceedings of 1874 265 55 

Bacon & Co.. printing Proceedings of 1874, (minus $12 for this 

year's work) 261 84 

Advertising 2175 

Springer, (Lumber) 11 55 

Contingencies of Curator in December, 1874 35 50 

Curtain bought for Museum 3 50 
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Periodicals famished $40 60 

Dewey & Co., Engrayings for Proceedings 1874 50 00 

$819 29 

Total this year 4,369 05 

Deduct last year*8 Bills a874) 819 29 

Xjeayes as Dishnrsements by present Board of Tmstees $3,549 76 

A communication was received from the Board of Trustees, 
suggesting that a vote of thanks be giren to certain members of 
the Academy for gratuitous work performed during the year. On 
motion, in accordance with the suggestion, a vote of thanks was 
passed to the following gentlemen : W. N. Lockington, W. G. 
W. Harford, C. D. Gibbes, W. J. Fisher and A. B. Stout. 

The report of the Treasurer was read by the President, giving 
the amount of collections made during the year. 

On motion, the reports of all the officers were accepted and 
ordered printed in the proceedings. 

The report of judges and inspectors of election was received 
and accepted. A vote of thanks was passed to these gentlemen 
for the faithful performance of their duties. 

Their report showed the following as the result of the annual 
election: 

PRESIDBNT, 
GEORGE DAVIDSON. 



riBflrr yiok-pbesidkivt, 
HENRY EDWARDS. 

SECOND YIOE-PBEBIDSMT, 

HENRY C. HYDE. 

OOBBBSPONDIKO SECBKTABT, 

THEODORE A. BLAKE. 



BEOOBDINO 8ECBETABT, 

CHARLES G. YALE. 

TBEASTIBEB, 

EDWARD F. HALL, Jb. 

T.TBBABTAM, 
W. J. FISHER. 



DIBEOTOB or MUSEUM, 

W. G. W. HARFORD. 



D. D. COLTON, 
JOHN F. MILLER, 
TH08. P. MADDEN, 



TKU8TEE8, 

R. E. 0. STEARNS, 
WM. ASHBURNER. 
GEORGE E. GRAY, 

RALPH C. HARRISON. 



PBGC. CaIm Acad. Sci., Vol. VII.— 2. 
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On motion of Mr. Ashburner, the Vice-President was author- 
ized to appoint a Committee to take into consideration the mat- 
ter of sectionizing the Academy, to report at the next meeting* 



Begulab Mbeting, jAiniABT 17, 1876. 
First Vice-President in the Chair. 

Thirty members present. 

Z. W. Greene and Dr. Murphy were elected resident mem- 
bers. 

Donations to the Museum : From Henry Edwards specimens 
of Sebastes nebulosus, Psettichthys melanostchthys, Sebastodes far 
vidus, Pleuronichthys marmoratus, Embiotica lineata, Metrogaster 
aggregatus, Bryitus, sp ? Octopus punciatus, ZAthogphagiLa, sp? 
Also botanical specimens as follows: Abies PcUtoniana, Pinus 
flexUis, Pinus tuberculcUa, Pxnus monticola, Librocedrus decurrens. 
From the same donor was received a specimen of Actinemys mar- 
moratus. Mr. W. G. W. Harford presented specimens of fish as 
follows: Chiropsis nebulosus, Sebastes ruber and an Alcyonoid 
polyp. Dr. E. K. Nuttall presented specimen of Ostracion, and 
Mr. W. G. Blunt five specimens of Eutfienia. Mr. W. N. Lock- 
ington presented a specimen of Gaprella Cali/omica. Minerals 
were received as follows : From T. H. Folingsby six vials contain- 
ing a number of precious garnets; one vial red and green garnets; 
one vial with ten specimens, supposed to contain black diamonds; 
one vial with quartz crystals; and one vial of green and white 
quartz — all from Choco, New Granada. F. A. Walley presented 
a specimen of Calute from near Martinez. Dr. Stout presented 
specimen of building stone from near Petaluma. From G. W. 
Sanders five specimens petrified wood and charcoal. From G. 
D. Gibbss fibrous asbestos and mica from Ruby Valley, Nev. 
From G. B. Merriam granite from Young's Temple, Salt Lake. 
From T. H. Sacket three specimens chalcedomy from Temescal, 
Alameda County. From J. H. Mortimer bog turf. Gal way, Ire- 
land. From Henry Edwards silver ore, Panamint, Inyo Co., Cal. 

C. B. Turrill read a paper by Chas. Wolcott Brooks recom- 
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mending a course of popular scientific lectures before the 
Academy. Mr. Turril read a supplementary paper on the same 
subject. 

Henry Edwards read a paper on Pacific Coast Lepidopiera, 
1^0. 16. 

Pacific Coast liepldoptera.— No. 16. Notes 'on the Trans- 
formations of some Species of licpidol^teray not hitherto 
recorded. 

BY HENBT EDWABD8. 

With the desire to add, little by little, to the knowledge of our species of 
Lepidoptera, I think it of importance to present to entomologists every 
observation which I am enabled to make with reference to their transformations, 
and though in some instances I am only able to give notes of the egg, in 
others, of the early larval stage, and still in others, ol the more matare con- 
ditions, I regard these as of extreme value in assisting to perfect our knowledge 
of the life-history of each species, and as an aid to other workers who may 
haye opportunities different from my own. As the paleontologist can, from 
the fragmentary portions of extinct animals, sometimes obtained from regions 
remote from each other, build up a complete description of the species under 
his consideration, so do I hope that these incomplete studies may aid the 
future student of the habits and history of our yet slightly known insects, 
and thus become the foundation upon which a better superstructure may be 
raised. The whole field of research in this department is yet untraversed, 
and will amply repay the investigator in this most interesting branch of 
natural science, and as before, I entreat those into whose hands examples of 
the early stages of any of our insects may fall, to omit no opportunity of 
making known to myself, or others engaged in entomologicul pursuits, the 
results of their observations. 

Since the publication of my last paper on the transformations of our 
Lepidoptera (No. 14), the following species have come under my notice: 

Family PAPILIONID^. 

Papilio Philtnor. Fab, 

Chryaalis. The usual color of this stage of Philenor has been a grayish 
■tone color, mottled with violet and yellow; but from two caterpillars found 
feeding, in June labt, on Aristolochia at Saucelito, I have obtained chrysalides 
fo different in color, as almost to suggest another species. They are pale, 
bat Tivid, yellowish green, of a very lively tint over the whole surface, which 
is ooYered with minute blackish reticulations. The edges of the wing cases, 
abdominal tubercles, apex of the mesonotal process and edges of the antenna 
eases rich purplish brown. Out of the same brood of thirteen caterpillars, 
etoren assumed the normal coloring. They all went into the chrysalis state 
ttom June 28th to July 17th. 
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Fam. NYMPHALID-E 

lAmeniiis eulalia. Bdv.=zCcJifomica, Butler, 

Larva. General color, pale greeDish or fawn color, becoming entirely of 
the latter tint when about to undergo its change. Body coyered with 8ma^ 
whitish spines. Head rather large, edged on its margins with a row of 
slightly branched whitish spines, each tipped witb black; 2d segment con- 
stricted, without spines; 3d, 4th, 6tb, 11th and 12th, each with a pair of long 
and branched spines, tipped with black; 7th, 8th, 9th and 10th, with shorter 
pair of similar spines. Below the spiracles, which are fawn color, is a darker 
line. Feet and legs concolorous. 

Length, 1.20 inches. 

Food plant, Quercus DougUusii, Quercwt Sojxamensis. 

Chrysalif. The specimens from which my first description was taken 
(Proc. Cal. Acad. Sc, Vol. V, Part II) diflfered from the present one, in that 
the latter had a most beaatiful pale golden blotch over the whole region 
of the wing cases. This chrysalis was semi-transparent, ash gray or drab, 
and was attached to the under side of the oak leaf by strong silken threads; 
the whole of the surface of the leaf being covered by the web. 

Changed to chrysalis, August 20th. Imago, September 3d. 

Fam. LYC^NID-E. 

Lycatna antagon. Bdv. 

Larva. Head small; dark brown. Body dirty yellow, covered with very 
short downy hairs; a few black spots irregularly scattered, and a narrow 
greenish dorsal stripe. Spiracles, small; dark brown. 

Length, 0.50 inch. 

I am indebted to Dr. Behr for au opportunity of observing the larra; 
specimens having been found by Mr. Graham, one of Dr. Behr*8 students, 
feeding in the pods of Astra^julus. 

Fam. SPHINGID^. 

Deilephila daucus. Cram.=Liueafa. Fab. 

Larva. Mature. General color pale apple g^^-een. Head and 2d segment 
with more olivaceous tint, thickly dotted with greenish white warty spots. 
Mouth parts, dull yellowish. There is a bright green dorsal line, varying 
much in width in different individuals; sometimes merely a line, at others 
occupying nearly the whole dorsal surface. This is uneven at its edges, 
which merge into black subdorsal lines, enclosing a bright yellow streak. 
Both the black and yellow lines are widest anteriorly, the latter in some 
specimens becoming an orange patch. Posteriorly on the black lines are 
some small yellow dots. Caudal horn dull yellow, rough, black at the tip. 
Anal segment similar to the head. Si)iracles orange, surrounded by a black 
patch, in which are some small yellow dots. Above the feet, which with the 
legs, are dull yellow, are some waved black lines, occasionally obsolete. 

Variety. After the fourth moult, the caterpillar sometimes, but only rarely* 
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•Mramet a Tery strange appearance. It becomes quite black, CTery trace of 
l^een being lost. The head and anal segment are then bright chestnut brown, 
with paler dots; while the feet and legs are dark orange. There is a faint 
trace of a yellow subdorsal line, and the spiracles are dark orange, with a 
4aint lateral line below them. Between their extremes are many yarieties of 
color. ' 

Ckrymdi$, Very long and cylindrical; light chestnut brown, Tongue case 
wanting. Head and wing cases entirely without irrorations. Abdominal 
segments darker posteriorly, yery rough, and dotted with darker points. 
Spiracles large, oyate, dark brown. 

Length, 2.10 inches Width, O.iO inch. 

The caterpillar feeds on Rumex, EpUobium^ Pelargonium and FuMchia, To 
the last named garden plants, it is extremely destructiye.* It is full-grown in 
Jobs; changes to chrysalis from that month to the end of July, burying itself 
rather deeply in the ground. The perfect insect appears from August to 
October. It is quite common in gardens throughout this State. 

SwurinthuM opthtUmicus. Bdv. 

Egg. Deposited separately on the food plant. Oyate, cream yellow, yery 
smooth and shining, surrounded bjLjt ring of lake red color. Before the 
exclusion of the lanra, the eggs change to a pale, and afterwards to a dull 
greenish blue, the reddish ring being lost. Deposited, July 20th, on willows. 

Ytmng Larva, Emerged July 28th. Very pale yellowish green. Head yery 
large, almost monstrous, and oi a darker shade. Caudal horn pinkish brown, 
darkest at the tip. After the second moult the oblique yellow stripes make 
their appearance, and there is then little change saye in size, until the 

Mature Larva. General color pale apple green. Head rather large, truncate 
in front, pyramidal, the two sides of the angle broadly and distinctly edged 
with bright yellow, and enclosing a corrugated space, darker green than the 
rest of the body. Mouth parts, and feet reddish brown. The whole of the 
segments are marked with whitish tubercular dots. Along the sides is a 
narrow stripe of pale yellow, and from the 4th, 5th, 6th, 7th, 8th, 9th and 
10th segments proceed some oblique yellow stripes, the 10th being the 
broadest, and continued to the junction of the caudal horn, which is dull sky 
blue, the extremity black. The anal segment is also edged with yellow. 
Spiracles white, edged with reddish brown. Abdominal legs, dull apple green. 

Apparently double brooded, as I have taken fresh specimens of the perfect 
insect in February and March, while the specimens from which the above 
description is drawn, weut into (Chrysalis in July, the moth emerging in the 
middle of September. 

Fam. BOMBYCID^. 

Haleiidota Edioanlgii. Packard. 

Egg. Laid in irregular clusters. Ovate, slightly flattened at the apex, 
and often forced out of its regular shape by a large mass being crowded into 
the Assure of the bark chosen as the place of deposition. Color, dull yellow, 
paler on the upper half, and there slightly transparent. There is no apparent 
sculpture, the whole surface being quite smooth aud shining. 
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The yonng larvsB, which are quite black, with yery long hairs, appeared on 
May 5th, the eggs having been deposited on April 24th. The mature form of 
the larvaa is described in Stretch's **Zyg8eind8e and Bombycids of North 
America,*' page 88. 

Spilosoma vestals. Packard. 

Egg, Laid in compact nfasses upon the food plant. Color, cream white, 
surface slightly wrinkled, the wrinkles when viewed through a powerful lens 
appearing to be a series of punctures. Eggs deposited May 15; larv» emerged 
May 21st. 

Young Larva. On exclusion from the egg the larvsB are dirty greenish 
black, with the head large, and the hairs remarkably long. After second 
month, the body becomes whitish green, with the head slightly pitchy. The 
2d, 3d, 4th, 6th, 7th, 8th, 9th and 10th segments have four small blackish tuber- 
cles, armed with whitish spines laterally, and blackish ones dorsally. The 
5th and 11th segments have still larger black tubercles. The dorsal region 
is darker than the sides, which generally have a yellowish tint. Feet and 
legs, greenish white. Alter the third month, the whole of the lateral hairs 
become bright chestnut brown, almost deep orange; those of the dorsal 
region darker brown, and beyond the^^th segment anteriorly, and the lOtb 
posteriorly, the hairs of the dorsal tubercles are black; the tubercles also be- 
come hidden by the hairs. Subsequent to the fourth moult, the whole of 
the dorsal hairs are largely and broadly black, and the lateral series bright 
chestnut brown. In this condition, the larva may be readily mistaken for 
that of Spilosoma acrea. 

Mature larva. Body slate black, glossy. 'Dorsal bunches of spines, rich 
velvety black; those of the lateral region, bright chestnut brown; under- 
side, ash color. The spines are all very glossy and rich in color. 

Length, 1.75 inch. 

Food plant, various sp. of Lupinus. 

The larvae were fully fed in the early part of July, being exceedingly vora- 
cious, though able to exist for four or five days without food, and suffering no 
apparent inconvenience. About the lOtb of the month, they began to spin 
cocoons, mixing up with their webs the remains of leaves and stems of their 
food, the whole of eleven larvas which I carried successfully to their last 
stage, changing almost on the same day to the condition of chrysalis. The 
perfect insect is usually met with in April, and in warm seasons as early as 
March. 

Pseudohazis eglanterina. Bdv. 

Egg. Ovate, stone color, agglutinated together, and arranged in a compact 
mass around the stem of the food plant, generally near the extremity of the 
branches. The eggs are attached by their smallest end, the larvae, escaping 
from the apex. 

Mature Larva. Head black, shining, with a few short, brownish hairs. 
Body entirely dull black. Each segment is armed with six lateral spines, 
very finely branched, and two dorsal fascicles of spines, bright chestnut 
color, blackish iu the centre. The branchlets of the spines are all bright 
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chestnut color. Underside, as well as the feet and ahdominal legs, doll 
black.' 

Length, 2.00 inches. 

Food plants, Frangula Ccdifomicat and varioas species of Rosa. 

ffemileuoa Nevadenais. Stretch. 

Head shining, reddish brown. Body, pale citron yellow; 2d segment with 
reddish brown transverse streak, armed anteriorly with six black spines, hav- 
ing pale yellow branches; 3d, 4th, 5th and 6th segments, each with eight 
spines; 7th, 8th, 9tb, 10th and 11th, have six spines each; 12th and 13th, 
only five, the middle one of the last being placed posteriorly to the other 
fonr. The whole of the lateral spines, as well as those of the 13th segment, 
are black, with pale yellow branches. Those of the dorsal pair of segments, 
three to eleven inclusive, are dull yellow, mottled with black, as is also the 
medium bunch of spines of the 12th segment, giving, when viewed without a 
lens, the appearance of a yellow dorsal line. There is a narrow central line 
of reddish brown, and each segment is also marked with transverse streaks 
of the same color, which, on the sides, become a broken but well defined 
band. Spiracles, orange, edged with reddish brown. Feet and legs also 
reddish brown, and segment tipped with the same color. 

Length, 2.00 inches. 

Food plant, Willows. 

The above description is taken from one of several caterpillars, obtained in 
Fresno Co., Cal., by Dr. Eisen, and by him forwarded to Dr. H. Behr. In 
the description of the larvae of H. Maia Drwry, I find a notice of two red- 
dish tubercles on each segment, which are entirely absent in the present spe- 
cies. In other re8p»*ct8 they are much the same. Maia generally feed on 
oaks, while this was invariably found upon willows, and fed in confinement 
upon the weeping willow of the gardens. 

Fam. NOCTUID^. 

Aeronycta lepuscnlina. Groie. 

Maiurt Larva. General color of body pale bluish green. Head a little 
paler. Mouth parts and prolegs deep black. Spiracles black, with whitish 
centre. The whole of the body is covered with very long silky white hairs, 
tV of an inch long, with some shorter black ones mingled, chiefly in the 
dorsal region. Abdominal legs bluish green. 

Length, 1.10 inch. 

Food plant. Poplars. 

Changed to chrysalis July 23d; Imago, September 26th. 

DroMtervi erectho. Bdv. 

Egg. Spherical, a little fltittened at the poles; color, pale apple green, 
deeply striated, but with the striao not reaching to the apex. Spaces between 
the BtrisB transversely rugged. Deposited separately on leaves of Zjupimm and 
£rodium. 
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Fam. GEOMETBID^. 

Cidaria, 4i-punctata. Patskard. 

Head and 2d segment, doll rose pink, the same color being continned 
broadly along the sides. In the lateral region are some small white dotjk 
Dorsal region and anderside, bright apple green, each segment *tinged indis- 
tinctly with doll orange yellow. Feet and legs, dall rose pink. 

Length, 1 inch. 

Food plant, Fuschia; the stems of which plant are wonderfully mimicked 
in color by the caterpillar. 

Ckymlis. Light brown, paler at the junction of the segments, ecush of 
which bears a transyerse row of minute concolorous hairs. 

Length, 0.60 inch. 

Spins a very thin web on the underside of the leaf, which is slightly rolled 
at the edges. 

Changed to chrysalis, Jnne 25; Imago, August 4. 

LIST OF SPBOIXB NOTICBD IN THIS PAPEB. 

Papilio PhVenor ....... ChzysaliB. 

Limenitia Califomica Larva and Chrysalis. 

L^otxna antaegon Larva. 

DeilephUa daucus Larva and Chrysalis. 

Smer'mthua opthalmicus Egg and Carva. 

Halendota Edicardsii ^^gS* 

Spilosoma vestalis Egg and stages of Larvae. 

Paeiidohazis eglanttrina Egg and Larva. 

Hemileuca Nevadensis Larva. 

Acronyda lepusculina Larva. 

Drasteria erectho Egg. 

Cid'Jtia, ^punctata Larva and Chrysalis. 

Dr. Henry Gibbons called attention to the frequency of 
ectrthquakes in different parts of the world during the present 
month. 

The following propositions for membership were submitted: 

W. H. Hall, J. P. Curtis, H. S. Craven, C. A. Stetefeldt, 
W. A. Skidmore, Howard Schuyler, Alfred Poett, James D. 
Hague, E. B. Dorsey, Hamilton Smith, Jr., Louis Janin, 
Charles Barton Hill, Joel F. Lightner. 

On motion of Mr. Steams, the Vice-President was authorized 
to appoint a committee of ten to confer with the Committee of the 
Art Association upon the subject of the obsequies of the late 
Benjamin Parke Avery. 

The Committee appointed in the matter of sectionizing th# 
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Aeademy, presented their report in the form of a preamble and 
reeolutions, as follows: 

To the Cai'fcmia Academy of Sdencei : 

The Spediil Committee in the matter of Sectionizing the Academy, which 
HM appointed at the last meeting, herewith present their Report, in the form 
of a Preamble and Resolutions, and respectfully request your favorable con- 
■{deration. 

Whrbeab, In many Scientific Societies, experience has proven that the 
objects for which such societies were founded and organized, namely, the ad- 
vancement of Science and the diffusion of knowledge, have been promoted 
by the formation of sections for the pursuance of special studies and investi- 
gations, and as it is believed by many members that the formation of sections 
inside of the California Academy of Sciences will increase the usefulness of 
this Academy, and many of it4 members desire to form such sections, it is 
hereby 

Reaoluedf That it is the sense of this Academy, that the objects for which 
it was foxmded will be advanced by the formation of sections, which may 
include such members as are pursuing special departments of scientific inves- 
tigation and study, and as many members have expressed a desire to form 
sections in order to facilitate such investigations and studies, it is hereby 
provided that sections may be formed, and in the following manner, and 
under the restrictions herein contained. 

Whenever not less than five members of the Academy shall unite to form a 
section, they shall have the right to do so, but shall first submit to the Council 
of the Academy, a written communication, signed by the members who pro- 
pose to form such section, stating the department of science or the character 
of the investigation or study which it is intended the section shall pursue; but 
no section shall be considered as formed or be recognized by the Academy, 
until due notification thereof, which shall be made to the Academy by the 
President or the Recording Secretary, or in the absence of said officers, by 
some other member of the Council, at the first regular meeting of the Academy 
after or following the receipt of the communication from the members proposing 
to form such section. 

And upon and after such notice at a regular meeting as above, such section 
shall be considered as establifthed, and a written notice of ihe same shall be 
posted in a conspicuous place in the hall of the Academy, and the members 
of the latter shall have the right to attend the meetings of the section so 
formed. Persons not members of the Academy Hhall not be members of any 
section. 

Sections formed as above, may make such by* laws as are deemed necessary, 
and the members thereof shall have the power to manage the affairs of the 
section 'to which they belong, and only the members of a section shall have 
the right to vote upon matters |)ertainiug to the section to which they belong. 

Provided, however, that no by-law or regulation made by any section shall 
conflict with the Constitution or By-Laws of the Academy. 

If at any time it shall be found that the action of any section is detrimental 
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to the interests or objects of the Academy, or that any section throagh the 
apathy or dissensions of its members, shall cease to porsue or carry out the 
objects for which it was formed, or for any other good and sufficient oaoae, 
then the Academy may saspend or abolish such section by a two-thirds vote 
of the members present at anyregalar meeting, and any section so suspended 
or abolished shall not be continued or restored except upon the recommenda- 
tion of the Council at a regular meeting of the Academy, and by a two-thirds 
vote of the members present. 

Any and all property acquired by any section, shall be the property of the 
Academy, but may be segregated and kept apart from the general property of 
the Academy, for the special use of the members of the section to which it 
belongs, so long as such section may exist, but upon the dissolution or 
abolishment of any section, then the same shall be merged in the general 
property of the Academy. 

A notice of the meeting of any section shall be posted in a conspicuous 
place in the Hall of the Academy, or announced at any regular meeting of the 
latter, but no meetings of any section shall be held during the hours or period 
of any meeting of the Academy, but at such other time as may be found 
conyenient to the sections, and may be held in such rooms in the building of 
the Academy as may be available. 

All of which is respectfully submitted, 

BoBT. E. C. Steabns, 
A. Kellooo, 

Wm. AsHBX7BNEB, 

Henbt Edwabds, 

Special Committee. 
San Francisco, January 7, 1876. 

On motion of Mr. Scupham, the Report was adopted, and the 
Secretary instructed to spread the Preamble and Resolutions on 
the records, for future reference. 

The Committee was continued, to aid in organizing the sections. 



Regular Meeting, Februaby 7th, 1876. 
Second Vice-President in the Chair. 
Twenty-one members present. 

In the absence of the Secretary, W. J. Fisher was elected 
Secretary' p7-o tem . 

The following new members were elected : 

C. L. Scudder, W. J. Graves, Samuel Purnell, Joseph Tilden, 
G. L. Lansing, Dr. R. K. Nuttall, Dr. J. T. Crook. 
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The followlDg propositions for membership were submitted : 
S. Lubeck, life member; T. Bechtinger, resident member. 
Donations to the Museum: Prof. Geo. Davidson presented the 
following: Bye from the Bussian shores of the Baltic, plant and 
seed from Japan, cherry and apricot stones from Borne and Naples, 
Lmpine seeds from Pompeii, Persian violet, cotton ball from 
SUephanta, Bombay, seed from India, Casuarina Equisiti folia 
(India), tree seed from Bombay, tobacco from the Nile, seed, 
orange seeds from Joppa, com from the Nile (fourteen parcels 
in all), shell money, cyprcea monela (India), seven parcels of 
insects from India, Egypt and Italy, wheat from the valley of the 
Nile. From Henry Hemphill, the following Crustacea: Cancer 
aniennarius, three specimens; C, produclus, one; Xantho spini- 
tuberculcUus (n. s.), one; X, novemderUatu^ (n. s.), one; Xan- 
ihodes laiimanus (n. s.), one; X. leucomanus (n. s.), five; X Hemp- 
hiUiana (n. s.), one; Speocarctnus, Calif or niensis (n. s.); Bandalia 
cmata ; Lupa bellicosa; Acanthus ^ino-hirsulus (n. s.); Der- 
maiurus Mandlii; Microrhynchus HemphilUi (n. s.); InaQhus tuber- 
cuUUus(n, 8.); Fabia subquadrata, two; Pugettia Bichii; Pisoides 
tumidus (n. s); PseudosquiUa marmorata (n. s.), one; Alpheus 
equidactylus (n. s.), one; A. bellimanus (n. s.), two; Hiiypolyte 
palpalor, one; H. cristata, one; H, Hemphillii (n. s.), one; Idotasa 
rectUinea (n. s.), one; Lambrus frons-acutis (n. s.); Scyra acuti- 
frons; Crangon nigromaculatus (n. s.), two; CaUianaasa longi- 
mana. From Henry Edwards, Panulirus interruptus, Idotcea 
reseccUa, Hippolyte liiieata, Acalephce, Ambly stoma, Sceloporus, 
Oasterosieus, Chiropsis guttatus, Orchesiia Traskianay lAvoneca 
vulgaris. From Mr. Curtis, through C. M. Kinne, Ostracion, sp? 
From the California Pioneers, one hundred and fifty speci- 
mens of ores and minerals. From Henry Edwards, precious 
garnet in mica slate. From W. N. Lockington, Sillimanite. 
From J. F. Jerome, minerals and ores. From Gov. S. Purdy, 
silver ore. From Holmes and Dawson, specimens of marble. 
From Prof. Davidson, leudte (white garnet). Ivory and palm 
nuts from the California Pioneers. 

W. N. Lockington read the following description of twenty 
new species of Crustacea from California: 
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Remarks on the Crustacea of the Pacific Coast, with de- 
scriptions of some New Species. 

BT W. W. LOGKIKOTOH. 

Notwithstonding the small number of sheltered bays and coTea to be ftrand 
along the shores of the Pacific Ocean, south of YanoouYer's Island, iha 
Crustacea appear to be tolerably abundant, since the total number of specifls 
of the two highest orders, (the stalk-eyed and sessile-eyed) known or de- 
scribed up to this date, is about two hundred and twenty, and there is eveiy 
reason to believe that a more searching iuTestigation would at least doab^ 
that number. 

Neither Dana nor Stimpson did much work at the Crustacea south of San 
Francisco, and the species lately described by Smith are almost entirely from 
Panama. Between Panama and San Francieoo lies a vast extent of coast, 
extending through nearly twenty-nine degrees of latitude, and embracing a 
region greatly diversified in climate and productions, so that although many 
San Franciscan species extend southward a considerable distance, and many 
Panama species may range along Central America, it is but reasonable to 
suppose that many undescribed forms have their limits between those 
extremes. 

The reasonableness of this expectation will be rendered the more appamt 
by a glance at a map showing the ocean temperature. That portion of ths 
ocean bathing the shores of California at San Francisco, belongs to the sub- 
temperate oceanic zone included between the isothermal lines of BQP Faht.and 
56'^ lowest cold, but the heat of the ocean increases rapidly as we travel south- 
ward, so that the coast from Monterey to San Diego, and for some distance 
south of the latter place, lies between the isothermal line of 56^^ extreme cold 
and that of 620. The greater part of Lower California, with the Gulf, is in- 
cluded within the line of 62^ extreme cold and that of 68^, itnd may be called 
warm temperate. From Cape St. Lucas to about the latitude of Acapuloo is 
the sub-torrid zone, the isothermal line of 74^ degrees lowest cold bounding 
it toward the south, and forming the northern limit of the torrid oceanic zone 
which extends to, or near to, Guayaquil, in the State of Ecuador. 

Since Panama is situated close to the oceanic heat eqiiator, it will be seen 
that in the 29-' of latitude between San FranciRCo and that place there is t 
variation of about 30'^ in the lowest temperature of the ocean, a difference 
which must and does imply a corresponding variation in the animal life in- 
habitiug the ocean. 

It was, therefore, with great pleasure that I received, since our last meeting, 
a small but choice collection of Crustacea, collected at Monterey and Sao 
Diego, by Mr. Henry Hemphill, and my pleasure was still greater when I 
found, upon comparison yriih the specimens already in our museum, and 
with the writings of Stimpsou and S. I. Smith, that this donation enriched 
us with at least 20 species new to science. 

Up to this present time no species of .Crustacea from Panama, and only 
one or two from the coast intervening between that point and San Diego, 



AGADRMY OF SCIENCES. 29 

hftTe reached this Academy, and the amount of zodlogical riches yet remain- 
ing to be hanrested in this quarter, may be guessed at from the fact that these 
twenty species were collected incidentally, as it were, the Crustacea not being 
the chosen field of the collector. 

It is with some diffidence that I refer some of these species to their genera, 
simply because we have not in our collection specimens of many well known 
genera, nor have we in our defective library any figures or description of the 
already known species included in them. 

To make clear to others the difficulty under which I and any other person 
who attempts to do a little original work in connection with this institution, 
are compelled to labor, I have but to state that two of the species described 
in this paper belong to a group of crabs, the macropodidae (distiuguished by 
the great length and thinness of their legs), no species of which has before 
been known on this coast, but of which the typical forms are described and 
figured in such standard works as those of Milne k)d wards, and Bell's British 
Stalk-eyed Crustacea, neither of which works are to be found in our library. 

I haTe, therefore, in determining the genera, been compelled to be guided 
alone by the gt^neric descriptions given by Dana in his Crustacea of U. S. 
E^oring Expedition, the only comprehensive work accessible to me, and 
that is lent to the Academy. 

Before proceeding to the technical description of the new species, I wish to 
draw the attention of all members uf the Academy at all interested in zoology, 
to a few peculiarities in our list of native Crustacea as it stands at present. 

Two species of Macropodidae, as I have just said, are all that are yet 
known. The crabs of this tribe are sluggish in their habits and are usually 
foond among sea weed, sponges and zodphytes, at depths below those left 
bare at the lowest low tide, and are thus only obtained by dredging, unless 
cast ashore in some storm along with the sea weed among which they live. 
It is, theref6re, almost a certainty that a properly organized search would 
disclose several other species, even in this immediate neighborhood. 

Of the XcuUhidae^ a sub-family near the true cancer^ not a single species has 
been described by Stimpson or Dana, and it is singular that among the newly 
found San Diego species this tribe predominates. 

Only two species of the swimming crabs (Portunidae), have yet been found 
in California, one of these {Lupa beUicosa)^ has been described by Stimpson, 
and the other is new. 

The parasitic Crustacea of various orders have not yet been collected with 
any thoroughness, but I may here mention that several, (so far as I am 
aware) undescribed forms have recently been added to our collection, and 
that I hope, during the ourse of this year, to be able to prepare another 
paper upon tbem and upon other undescribed species not included in the 
present paper. 

Neither the Entomostraca, which include the Cydopt, Cyprit, Daphnis, and 
many other tribes, nor the Barnacles or Cirripedia of this coast have yet been 
studied, and I trust that this short enumeration of a few of the things that 
want doing may stir up some of our members to do them. 

The collection of Crustacea in this museum now includes about 320 species, 
almost all from this coast or from the islands of the Pacific. Scarcely any 
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Enropean or Atlantic coast species, and none from South Amexioftp Autnlis 
or Africa, have yet reached ns. 

I have porposely made my technical descriptions short, glTing only those 
salient characteristics which distinguish the species, bat it Is my hope to sup- 
plement these descriptions by a series of photographs of the new forms— s 
hope warranted by the present financiaUy satisfactory state of this institatioB. 

Inachui tuberculatus. 

Bostmm, short, entire; preorbital spine marked only by the angle of the 
orbit; post-orbital spine slightly longer than the eyes; medial re^^on of 
carapace with several small tubercles; posterior, with a large central taberde 
surrounded by a ring of smaller tubercles; postero-lateral regions, with sev- 
eral small tubercles; all the regions prominent and separated by well marked 
depressions; three last joints of first pair of feet with scattered tubercles, 
manus stout; second pair of legs 2^ times the length of the post-rostral part 
of the carapace; sternum and abdomen with scattered tubercles. 

Dimensions of two specimens: 

Length. Width. Length of ad pstr. 

Male 0.75 0.55 1.55 

Female 0.56 0.38 0.94 

Dredged in eight fathoms, upon a rocky bottom covered with weeds, at the 
mouth of San Diego Bay, by Henry Hemphill. This, and the following 
species, are the first examples of the macropodidae found on the Califoniia 
coast. 

Microrhynchus Hemphillii. 

Rostrum, short, entire; form of carapace, long and narrow triangular; 
post-orbital spine, small; antero-Iateral margin marked by a line of hairs; 
Ist pair of legs short, the meros extending to the line of the eyes; 2d pair, 
more than three times the length of the post-rostral part of carapace; 3d, 4th, 
and 5th pairs diminishing in length, the last a little less than twice the length 
of post-rostral part of carapace. A few scattered hairs on the two last joints 
of the four hinder pairs of legs, especially on the fourth joint. 

A single male specimen of this species was dredged, in seven fathoms of 
water, in the Bay of San Diego. Length, 0.75; width, 0.33; length of 2d pair 
of legs almost two inches. 

Pisoidesf tumidus. 

Rostrum, bifid, moderately long; no pre-orbital spine; post-orbital spine 
small; first joint of external antennae very wide, prolonged into a point ex- 
ternally. 1st and 2d pair of legs about equal in length; hand of first pair, 
stoutish; fingers gaping when closed, the ends toothed and fitting neatly 
together; a large tubercle on movable finger in the centre of the gaping part. 
Carapace, with the regions tumid and spineless, smooth and rounded behind. 
A single specimen, male, was found between tides, near San Diego. The 
whole of the carapace and feet are covered ^th a short pubescence, becoming 
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longer upon the marginB of the limbs and forming a lamellate protuberance 
over the roBtmm. Length, 0.65; width, 0.45; length of 2d pair of feet, 0.80. 

lamJbnttt frmiB-Cieutis, 

Carapace, transyerse, somewhat pentagonal, each antero-lateral border 
haTUDg a rounded angle in the centre of its length; and the postero-lateral 
border forming an almost straight line with the posterior border. Rostrum, 
pointed, prominent, eleyated, continuous with the elevated gastric region. 
A prominence at the cardiac region. Branchial regions prominent, each 
capped with a line of tubercles extending outward to the angle between antero 
and postero-lateral borders. Antero-lateral border finely toothed and ter- 
minating behind in an acute point. The portions of the carapace between 
the prominences are much depressed and perfectly smooth. Arm, 'carpus 
and hand of the first pair of legs, trigonal in section, each angle set with a 
continuous row of small tubercles. Dactylos turned inwards almost per- 
pendicularly to the hand, very small. A single dried specimen brought 
from Santa Catalina. Length, 0.50; breadth, 0.70; breadth across arms 
when bent. 1.33 inch. 

Xanlho spini-tuberculatus. 

Front four-lobed, areolets of anterior and antero-lateral portions of carapace 
prominent; six teeth on antero-lateral margin, including that of posterior 
angle of orbit; chelipeds covered with smooth shining tubercles on the upper 
portions, those of the hand arranged in seven longitudinal series; fourth and 
fifth joints of the four hinder pairs of limbs beset with spines on their supe- 
rior portions. 

Specimens from Santa Rosa, presented and collected by W. G. W. Harford. 

Specimens from Monterey, presented and collected by J. G. Cooper. 

Specimens from San Diego, presented and collected by Henry Hemphill. 

Length of carapace of male, 0.44 width, 0.63 
*• •* female, 0.38 " 0.57 

Xanthodes latimanus. 

Front sinuate, the inner angle of the orbit raised into a point; carapaz but 
iUghtly transverse; teeth N. T. S., prominent and pointed, D and £ almost 
obsolete. Areolation of medial and antero-lateral regions distinct, the former 
having the parts 2 M, and 3 M entirely outlined. Hands, sub-equal, the right 
■omewhat the larger; movable fingers very long, and curved abruptly down- 
ward; margin of manus continuous with the broad base of the fixed finger so 
as to form a sinuous sloping line; hinder feet compressed. This species may 
be readily identified by the delicate marbling of the carapace and chelipeds, 
and the downward bend of the movable fingers. Abdomen of male, five 
Jointed. 

A single male specimen from San Diego. Length, 0.73; breadth, 0.88. 

Xanihodei HemphiUii. 

Front almost entire, slightly waved and somewhat produced; carapaoe, 
InuMverse, medial region prominently outlined; let antero-lateral tooth (D), 
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almost obsolete; 2d, (E), long and low; 3d, (N), 4th, (T) and 5fh, (8), 
pyramidal and pointed; cardiac region faintly outlined. 1st pair of feet, sub- 
equal, smooth; hands withont crests or tnbercles; fingers, black. The mor- 
able finger of the right hand with a large tubercle at base; 3d, 4th and 5Ui 
joints of four posterior pairs of feet compressed, fingers Tillons. 
A single male specimen found at Monterey. Length, 0.82; width, 1.10. 

Xnnthodes leucomanus. 

This species appears to be very nearly allied to X. HemphilUi, haying the 
front anterolateral teeth, and areolatioo of that species. If there is any Talne 
in the subdivision XhrUhodes^ both should be included in it, as both have tiie 
first antennal joint connected with the front by a process. The piinoipAl 
difference between the two forms, size excepted, will be found in the net- 
work of raised lines upon the upper portions of the hand %nd carpus of the 
chelipeds in the present form ; and the almost entire ab^^nce of the tomen- 
tosity upon the four hinder pair, which characterizes X. HemphilUi. The 
dactyli of the chelipeds are of h shining, leucous tint when recent. Several 
specimens, from Santa Rosa Island (W. G. W. Harford); Monterey (J. 
G. Cooper); and San Diego (Mr. Henry Hemphill). The carapax of the 
largest specimen measures half an inch in width, and 0.34 in length. 

Xanthodes ? novem-dentatus. 

Front rather narrow, prominent in centre, and produced forwards; teeth 
of antero-lateral margin, nine in number; carapace transverse; chelipeds 
long, the right considerably the larger; mauus long and rather narrow, with 
a slight double crest on the superior margin; corpus with several blunt 
spines; posterior feet somewhat compressed, with a few scattered hairs on 
the margins. 

A single male specimen, from San Diego. Total length, 0.94; breadth, 1.25. 

Acanthus. Nov. gen. 

This genus is proposed for the reception of a singular species found at San 
Diego by Mr. Henry Hemphill. Its characters are: front, two-lobed, with a 
deep central emargination; antero-lateral margin, front, and whole circum- 
ference of orbit surrounded by long spines; carapax, narrow; antero-lateral 
and postero-lateral margins about equal in length; body, thick; abdomen of 
male, seven jointed. This genus appears to be near Pilumnus, but I can 
detect no trace of a praelabiul ridge. 

Acanthus spino-hirsutus. 

Besides the generic characters given above, this species may be distin- 
guished by ten spines upon the front, pointing straight forward; a group of 
four on each side the central emargination, and a single spine close to the 
outer antenna, the second joint of which reaches nearly to its extremity; 
six or seven spines on lower margin of orbit, and four larger spines on 
antero-lateral margin of carapax, besides those on upper margin of orbit- 
Front portion of carapace and upper parts of all the feet thickly covered with 
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long stiff hairs, mixed, on the chelipeds only, with spines similar to those of 
the front of carapace. The whole upper surface of the carapax, the meros of 
the fifth pair of feet, and the posterior portion of the sternum are covered 
with a short and thick pubescence. Bight hand considerably the larger; 
fingers of both hands with several larg^, blunt teeth or tubercles on their 
inner margin. The spines upon the hands change gradually to tubercles as 
they approach the fingers. 
Length, one inch; breadth of carapace. 1.12. 

Eueratef Calif omtensia. 

Surface of carapace smooth, very slightly granulate close to margins; antero- 
lateral margin three-toothed; carapace level transversely, but considerably 
curved longitudinally; abdomen of male five-jointed; right hand considerably 
larger than the left; hand broad and thin; laminate on superior margin; 
carpus with a spine on the interior distal margin; four hinder pairs of legs 
rounded, tarsi pointed. 

The aspect of this species is exactly that of Stimpson's Speocaranus Caroli- 
nenns, as figured in Notes ou North American Crustacea, No. 1, but the abdo- 
men is different. 

Width, 1.06 inch; length, 0.82 inch. 

The only specimen (dried) is from San Diego. 

PstudosquUla marmorata. 

Carapace much narrowed in front, as in Squilla, but the body stiff and without 
carinsB upon the thoracic or abdominal segments, except upon the two last. 
Penultimate segment with two central spines fianked on each side by two 
lateral ones; a central carina, and five lateral ones on each side of the apical 
segment of abdomen. The central carina terminates in a spine, fianked just 
beneath by the two movable spines, counting from which, on each side are, 
Ist, a small blunt spine; 2d, a small acute spine; 3d, a large acute spine; 4th, 
a Tery small acute one; and 5th, a bluntish spine formed by the union of the 
two outermost carinas of the last abdominal segment; the penult joint of the 
caudal appendages armed with nine spines, the last as long as the last joint 
of thoM appendages; first joint of caudal appendages prolonged backwards 
into a spine almost as long as the remaining two joints, and armed on its 
inner edge with two strong spines; antennary plate produced into an acicular 
spine, movable finger with two spines only on its interior edge; three movable 
spines at proximal end of manns. 

The whole of the upper surface of this rare and beautiful crustacean is 
marbled, in its dry state, with yellowish brown spots on a dark brown ground, 
while the tips of the caudal appendages are a vivid red. 

Length, from tip of rostrum to tip of movable spines, 3.80 inches; of 
carapace only, 0.82 inch; width of abdomen, 0.63 inch. 

This single specimen in this collection was found at low tide, on sandy mud 
flats at San Diego. 

This and Squilla De-saussurei, Stimpson, are, so far as I am aware, the only 
Stomapoda yet discovered on the shores of California. 

PBGC. Cal. Acad. 8ci., Vol. VII.— 3. 
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Crangon tugromaculata. 

Carapace with a single spine on the gastric region near the rostrum, and 
a larger spinu on eaoh hepatic region. Saborbital and antennal spines pres- 
ent. Inner antennae aboat equal in length to moyable scale of outer snien- 
n», and the base of outer antennae aJ}oat half as long as its morable 
Dactylos of first pair of feet tranererse, short; an oval black spot on 
side of the abdomen jnst anterior to the caudal processes. 

Three specimens from San Diego, dredged in six fathoms of water. 

Total length of largest specimen from tip of antennal scale to tip of tail, 
2% inches; of body from tip of rostrum, 2.06 inches. 

This species can readily be distinguished from all others by the black spot 
upon each side of the tail; it appears to be nearly' allied to C. nigrieauda.^ 
Stimpson. 

Crangon Alaskensis. 

Bostrum very short and pointed : spines uf carapace, as in niyromaeuUUa: 
inner antennae scarcely as long as movable scale of outer antennas; movable 
finger of first pair of legs rather long, oblique; hands, carapace, and abdo- 
men in preserved specimens (alcoholic), clothed with minute black spots. 

This species may be distinguished from C. nigricauda^ which it moch resem- 
bles, by the greater obliquity of the palm of the hand, the different coloration, 
and the smaller size. 

Length of body, 1.45 inches. 

Several specimens from Mutiny Bay, Alaska, presented by the U. S. Coast 
Survey. 

Alpheus beliimanwi. 

At the time of the publication of Stimpsou's Crustacea and Echinodermata 
of the Pacific Shores, no species of Alpkcrus had been detected in California, 
but recently two species have been collected by Mr. Henry Hemphill, of 
San Diego. The present species may be easily recognized by the beautiftil 
coloring of its hands, which, in a dried ><pecimen, are orange, with various 
spots and workings of black and white. 

Movable finger of larger hand smnll, depressed, and closing in a plane 
oblique to that of the manus, which is furnished with a spine on its outer 
edge, and a second beneath, has a toothed margin opposed to that of the 
dactylos, and presents two longitudinal grooves on Us under surface, the ang- 
rier groove terminating in a transverse depression : in the smaller hand the dac- 
tylos is laminate and in the same plane with the hand, which has an exterior 
spine like that of larger hand, and another on its inferior surface. The fixed 
finger of the larger hand is longitudinal, and has an almost straight edge; 
the annulations of the carpus of second pair are only four in number; there 
is no tooth on the lower apex of the tliird joint of the third and fourth pairs 
of legs. 

Two specimens from San Diego, found among kelp. 

Length of larger specimen, from joint of rostrum to end of abdomen, 1.20 
inches; length of larger hand, half an inch, of smaller. 0.38. 

The carapace presents traces of a similar coloration to that of the hands. 
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Alpkeus tqmdactylus, 

A nngle dried specimen, broken, from Monterey, is all that we possess of 
this Tsry distinct species. The larger hand has a transverse snlcns imme- 
diately posterior to the finger, and the movable and fixed fingers are of equal 
length and extended in the same place with the hand. The rostrnm is 
narrow and sharp. 

Length, 0.75 inch. The fingers of the chelae shat dose together when the 
hand is closed. 

BettEHB longidactyliu. 

Form much more compressed than in alpheus beHtmanun ; hands similar iu 
form; long and compressed; the fixed finger half the length of the hand, the 
movable one more than half that length; the fingers when closed gape widely; 
both are pointed at the end, and the points cross each other like the mandi- 
bles of a Loxia. At the origin of the movable finger an- several teeth, opposed 
to two large ones npon the hand itself, which also bears a large tooth in the 
centre of the length of the fixed finger. 

Color of carapace of dried specimen, green, with nuances of russet and 
olive. The finuers of the larger hand are light red, the tips green. 

Length of carapace, 1.12 inch; of larger hand, 0.56 inch; of smaller, 0.36 iu. 

A single specimen from San Diego, on a sandy mud flat, between tides. 

Hippolytef Hemphillu. 

I give this provisional name to a single specimen (dried), brought from 
San Diego by Henry Hemphill. Several of the feet are wanting, and the 
specimen is distort^'d so as to render a detailed description impossible. The 
rostrnm is short and has four teeth, besides the long terminal tooth. The 
limbs are handed transversely with alternate dark and light tints. 

Length, 1 inch. 

t 
Hippolyti lineata. 

Bostmm less than half the length of the carapace, armed with seven teeth 
on the upper side (including the terminal one), and three on the lower; the 
two hinder teeth only are on the carapace, and are longer, but not higher thar. 
the others; outer maxillipcds reaching to the tip of the movable scale of outer 
ant«nnfe; hands of first pair small and slender. The most noticeable charac- 
teristio of this species is the presence of eight longitudinal lines of a tint 
lighter than the ground color of the body. Upon the carapace these eight 
lines become broken up, and mingled with other markings, producing a pattern 
resembling that of watered silk. Two dried specimens from San Diego, 
collected between tides, and one larger one, in alcohol, present<'d by Henry 
Edwards. 

Length of largest H))ecimeu, from tip of rostrum to end of tilxlomcn, 2^ 
inches. 
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Idotaa rectilinea. 

Body, slender; not increasing in width backwards; all the Begments of the 
thorax equal in width, and the abdomen rectilinear, nearly as wide as the 
thorax; first two segments of abdomen, distinct; total length of abdomen 
about equal to that of last three thoracic segments; posterior extremity 
obtusely pointed. Thoracic segments equal in length. Outer antennae, 
long; the peduncle equal in length to the three first segments of body; 
flagellum broken in both specimens. Color, various; one dried specimen 
almost entirely black, the other with a black line down centre of body, the 
rest of which is yellowish. 

Length, 0.80 inch. Width, 0.17 inch. San Diego. 

Serolia carinatus. 

Thorax and abdomen conspicuously keeled upon the centre of every seg- 
ment; the first segment slightly waved on its posterior margin, the curve of 
the segments increasing rapidly, in such a manner that the last entirely en- 
closes the free abdominal segments on their sidea. Caudal segment rounded 
at the extremity, with two marginal teeth on each side, at a considerable dia- 
tance from the extremity, the central carina running the entire length of the 
segment; last basal joint of inner antennaB longer than 'the fiagellum; flagel- 
lum of outer antennaB much shorter than either of the two of the preceding 
basal joints, and last basal joint about equal in length to the penultimate. 
Eyes large, reniform, conspicuous. The texture of the upper surface of a 
dried specimen, under a two-thirds power, has a somewhat squamate appear- 
ance. Color, a grayish brown, diversified with dots and irregular markings 
of black; hands long and slender; dactylos equal in length to the manus. 

Two specimens from San Diego. Length, 0.21 inches; width, 0.16 inches. 

T. A. Blake read portions of a petition to Congress, from the 
Boston Society of Civil Engineers, relating to the adoption of 
tl^ Metric system of weights and measures. 

On motion, the Chair was requested to appoint a committee in 
regard to the memorial. 

The Vice-President informed the Academy that Dr. Gerhard 
Rohlfs had kindly consented to lecture before the Academy 
upon his travels in Africa during the years 1860 and 1867; the 
lecture to be delivered the Monday following this announcement. 

On motion of Dr. Stout, Dr. Rohlfs was invited to become 
the guest of the Academy during his stay in San Francisco. 

The judges of election reported having duly filed the certifi- 
cate of election with the County Clerk. 
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Beoulab Meeting, Febbuart 21, 1876. 

In the absence of the President and Vice-Presidents, Dr. 
Heniy Gibbons was called to the Chair. 

Nineteen members present. 

Chas. F. Dio Hastings was (proposed as a life member. 

Donations to Museum: J. G. Lemmon of Sierra Valley pre- 
sented twenty-five specimens of plants. T. J. Butler, of Arizona, 
presented a number of minerals. From Henry Edwards specimen 
of Chiropais nebulo8U8. From Mr. Harford, Clypidella CaUomar- 
ginata and parasite worm on Olyphis aspera. Ascidian from Santa 
Bosa Island^ Vermes from Santa Bosa Island, common under 
stones. From Mr. Baldwin, Lysiosquilla, From Gen. Cobb, 
Pelecanus erythrorhynchus. 

On the first of March, 1875, at the regular meeting of the 
Academy, a box of minerals from Australia was presented by 
Mr. E. O. McDevitt, through Gen. John Hewston, Jr. Having no 
place to put them, the box was not opened until recently, and 
was found to contain forty-eight specimens of minerals, seven 
teen fossils, six photographs, and a map of the tin fields 
of 'Queensland — all of which were exhibited. Eleven of these 
specimens are gold-bearing, three of lead ores, eight of cop- 
per ores, two of cinnabar in quartz associated with blue and 
green carbonates of copper disseminated through the quartz — 
these two are handsome specimens; there are none like them in 
the museum; two of antimony ores, specimens of Herschelite 
(a variety of Gmelinite), bismutite (a carbonate of bismuth), 
drift in which diamonds are found; a very interesting series of 
specimens from the tin fields, comprising tin crystals in quartz, 
wash dirt in which tin is found, stream tin, pebbles from tin 
washings, a smoky quartz crystal from the tin washings 
tourmaline (or schoolsand, being worn grains called by 
the miners sham tin), titaniferous iron sand (also called 
Bham tin), bed rock of lode tiu with tin crystals, and metallic 



40 PROCEEDINGS OF THE CALIFORNIA 

The resignation of W. J. Fisher as Librarian was tendered, 
and referred to the Council. 

On motion of Dr. Stout, a vote of welcome was passed " to 
our returned President." 

General Golton, of the Board of Trustees, stated that a letter 
had been received by the Board from the Central Pacific Railroad 
Company asking the use of certain ethnological specimens for 
exhibition with their collection at the Centennial. Mr. Scupham, 
a member of the Academy, would have personal charge of the 
Bailroad Company's collection, and would take equal care of the 
objects loaned by the Society. He moved that the articles be 
loaned for the purpose specified. 

Mr. Scupham explained that it was intended to make as full a 
display as possible of Pacific Coast material, and the co-operation 
of the Academy would be of assistance — the Company's collection 
of ethnological specimens being meagre. 

The motion to lend the articles asked for was then put and 
passed. 



Regular Meeting, March 20th, 1876. 

The President and Vice-Presidents being absent, Dr. Hark- 
ness was called to the Chair. 

Forty members present. 

Chas. F. Dio Hastings was elected a member. 

J. K. Nelson was i)ropo8ed as a candidate. 

Donations to the Museum: From F. A. Waliey, chloritic slate, 
Sonoma Co. From Governor Purdy, silver ore from De Leon 
mine, Sonera, Mexico, and fifold quartz from Calaveras County. 
From Dr. J. M. Hill, quartz from Calaveras County, Cal. From 
Oeo. H. Saunders, specimens of mineral resin, hematite (red 
ochre), larva and petrified wood. C. C. Bean presented silver 
ore from Peek Mine, A.rizona. T. J. Butler donated specimens 
of calcareous tufa, argentiferous galena from Arizona. 
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The Secretary read a communication from the President, giving 
data concerning the solar eclipse of March 25th, 1876. 

W. N. Lockington presented a second paper "On the Crus- 
tacea of California," containing a description of seventeen new 
species. 



Description of Seventeen New Species of Crustacea. 



BT W. N. LOCKINGTON. 

Plaiypts, noT. gen. 

Bostram simple, post and pre-orbital spines wanting, hinder feet laminate. 

Plahfpet edentate, nov. sp. 

Bostrnm laminate, triangnlar. simple; carapace tabercnlate, the tabercles 
not prominent, and each covered with smaller tabercles. 

Form of carapace broad . pyriform ; antero- lateral margin not well defined, 
indistinctly lobed; postero-lateral and posterior margins forming a continuous 
carre, without spines or projections. Eyes not projecting, lostmm and an- 
tero-lateral margin forming a continuous line. 

Propodus of first pair smooth, oblong; fixed finger and dactylos closing only 
at the tips, which are somewhat spoon-shaped, manus with an alveolate up- 
per edge. Hinder four pairs broadly laminate. 

Length of largest specimen, a female, 0.44, greatest width, 0.38. 

Three specimens of this small and curious species from Mazatlan, presented 
by Hy. Edwards. Not having seen anything similar, or met with any generic 
daacription whi.;h seems to apply in every respect, 1 propose to make it the 
type of a new genus. 

AiergcUis crUtatissimo. 

Carapace transverse, elliptic, the front and antero-lateral border forming 
the greater portion of an ellipse, the front not projecting beyond the line of 
the ellipse. Antero-lateral margin cristate, the crest divided by short sulci 
into four lobes, of which the 2d is short, the -Ist and 3d long, and the 4th 
tarns somewhat abruptly inwards, the crest ending half way along the postero- 
lateral border, which is short and only slightly concave. Front slightly 
waved. Areolation distinct upon the central and antero-lateral regions, but 
becoming obsolete posteriorly. 

Chelipeds about equal in size, manus with three distinct low beaded ridges 
on the outer side, and a sharp crista above, the latter continued along the 
carpus. Fixed finger short, with a long sharp tooth on its inner face. Dac- 
tylos cristate above, inserted some distance below the upper margin of the 
manns. The fingers are pointed at the ends, and knife-like on their inner 
edges. Hinder limbs cristate, compressed, claws long and sharp. Color 
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(dried (ipeciiuens) a bright yermillion red throaghoat, ezoeptthe flngen, 
Mhich are brovn. 

Length, 0.50; width, 0.70. 

The Rpecimens are from La Paz, Lower California, and wera ooUeeUd and 
preHented by Dr. D. E. Hungerford. 

Xantho muUidentatus. 

Areolets of anterior part of carapax distinct. 1 M confluent with 2 M, which 
is partially cleft by a fnrrow; all the antero- lateral areolets (1, 2, 3, 4, 5, 6 L) 
distinct; also, the posterolateral (1, 2 and 3 R) and posterior CI, 2 P) suf- 
ficiently distinct to be made out. 

The projecting lateral teeth art- the uoimal ones, D being simple, £ andT 
double, N and S triple. The upper margin of the eye is enclosed in a semi- 
circle of teeth, the outer of which is the first of the antero- lateral series. Two 
teeth intervene between the outer tooth and the front, which is four-toothed, 
and deeply emarginate in the centre. 

Upper parts of hand and carpus covered with sub-seriate tubercnlatioiis. 
Posterior feet short, compressed, cristate. 

The single dried specimen, a male, shows traces of a dark purple tint on 
the carapax and anterior feet. 

It was collected at Mazatlan, by Mr. Hy. Edwards. 

Acteodes Mexicanus. 

Carapax smooth, unarmed, transverse, wide, anteru-lateral border forming, 
with the front, the greater part of an ellipse. Teeth of antero-laterai border 
reduced to slight curves. Front somewhat waved, and slightly projecting be- 
yond the general curve of the ellipse. 

Areolets indistinct throughout, yet the median can be distingiiished from 
the autero-lateral. The sulcus between the gastric and cardiac is well-defined, 
and most of the sub- regions can be made out. Postero-lateral border only 
slightly concave, forming a very obtuse angle with the posterior border. 

Right cheliped the larger, entirely unanued, smooth; fixed finger with two 
large tubercles on the inner face, dactylos with two large and two small tube^ 
cles; the fingers not spoon-shaped, gaping, and touching at the points only. 
Left cheliped smaller, and difi'eriug from the right in the fingers, which fit 
pretty closely throughout their length, tips spoon-shaped. 

Hinder limbs smooth, w ak, slightly heavy in the last two joints. 

A single male specimen from Mazatlau, collected and presented by Mr. Hy. 
Edwards. 

Length, 0.5G. Width, 0.80. 

The general color of the dried specimen is a dull reddish brown, inclining 
to red on the under side of the chelipeds. Fingers dark brown. 

As the fingers of the smaller h.md are distinctly spoon-shaped, I have called 
this Hu Acteodes, but it is evidently a connecting link between that genus and 
AcUci. 
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Ampkitrih Edwards'i. 

Inter-antennal front foar-toothed, the teeth ronnded, and the central emar 
ginAtion by far the deepest. A deep sinns between the front and the pre-or- 
bital tooth, which is two-lobed; thus there are altogether eight teeth between 
the ejee. Antero-lateral margin nine-toothed, the teeth alternately large and 
»ma)l, commencing with a post-orbital. Meros of left cheliped (the right is 
wanting in our specimen) with fonr teeth on the inner margin, the tooth next 
carpos mnch smaller than the others. Carpus with a long spine on the 
inside, and fonr spines on the outside. Manns with three spines above, 
and three rows of small tubercles on the outside. Fingers sulcate, tnbercn- 
late on inner border. Two transverse ridges across the carapax. one in the 
center of the length, divided into three portions by the sulci separating the 
central region from the antero-lateral ones; the other shorter, crossing the 
central region in its widest portion. These ridges are beaded. 

Length, 0.87. Width. 1.25. 

The specimen is a male, and was brought from Mazatlan by Mr. Hy. Ed- 
wards. This, and Lupa belUcosa Sloat, are the only Portunidse yet known on 
the Pacific Coa«>t north of Central America. 

BelcBus equimaTuis. n. s. 

Base of inner antennae three-fourths the length of base of outer antenme, 
flagellii about half as long as those of the external antenuBe. Outer append- 
age of inner antenna about two- thirds as long as the inner. External antennae 
considerably more than half as long as in the body. Outer maxillipeds as 
long as base of inner antenna}. Hauds of firMt pair of legs about equal in 
size, oblong ovate; dactylos with a sharp recurved point, and a straight cut- 
ting edge margined with setae; the cutting edge is opposed to a similar straight 
cutting edge, also margined with setae, on the palmar surface, which also ends 
in a sharp incurved point. The fingers gape somewhat at the proximal end. 
where they are tuberculate. Second pair of feet slenderer than the third and 
fonrih ; but not much longer. 

Front curvately emarginate between the eyes, which are clearly visible 
through the projecting part of the carapace. Carapace recurved. Body con- 
siderably depressed. Epimera (Coxa>) of second abdominal segment large, 
overlapping those of the adjoining segments. 

Lfcngth of larger specimen, 1.05. 

Two specimeuH, both females with ova, which in one cane are large and 
evidently mature. 

This species lives under the mantle of Haliotis mfesctns, and the specimens 
were procured at Cutalina Island by S A. L. Brannan. Color in alcohol, a 
light flesh color, the liquor itself taking the same tint; when fresh, a dark 
pnrp'a. 

AIj^heuM clamator. 

Front tri-spinose, the largest point forming; the rostrum, and slenderer 
than the others, from which it is separated by a deep sulcus; the lateral spines 
quickly widening out into a shield curved closely over the eye. Carapace 
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smooth, body not greatly compressed. Epimera of second segment OTsrlap- 
ping those of preceding and snoceeding segments. 

Flagella of inner antennae abont half as long as body, those of outer antenns 
more than three-quarters as long as body. 

Hands of first pair of legs dissimilar both in size and form. Fingers of 
smaller pair straight, parallel and nlender, closely fitting; the manoa with s 
spine above, and a constriction posterior to the insertion of the daotylot. 
Manus of larger or right hand large, with a large spine on the enter side, 
continued as a carina for a Ci>nsiderable distance backwards, and with a deep 
snlous above the carina. Dactylos short, carved obliquely downwards, thiek 
and swollen at the extremity. A deep trunsverse sulcus between the dactylos 
and manus, ending in an oblique longitudinal sulcus having its origin on the 
upper edge of the manus; from the latter sulcus a second transverse one is 
continued down the inner side of the manus. 

Both hands setosei the hairs long and numerous. 

Carpus of second pair five-jointed, third and fourth joints shortest, the 
manus and dactylos slender. 

Length, 1.05. 

Color, in alcohol, a light flesh tint, much deeper on the large hand. A 
darker spot on the upper sarfdce of the carapax*, also on the anterior edge of 
the two first abdominal segments. 

This species lives in pools on rocky reefs at low-tide level, and is capable 
of producing, by clapping together the fingers of the larger hand, a snapping 
noise like that which can be made witli the finger-nail. 

Collected at S^uta Barbara Island by S. A. L. Brannan. 

Idotcea pulchra. 

Body stiffly articulated. Cephalic shield emargiuate in centre of front form- 
ing two lobes. 

First thoracic segment concave in front, advancing around the head; first 
four thoracic segments sub-equal in length; 3d aud 4th about equal in width; 
three hinder thoracic segments much shorter. Abdomen one-jointed, one 
short partial suture on each margin near thorax, tapering to posterior ex- 
tremity, which is narrow, but concave. Margins of all the thoracic segments 
deflected outwards horizontally. 

Flagellum of outer antennae not quite as long as base, 16-jointed, base some- 
what setose. Inner autennae very short. 

Length 1.15 in , breadth 0.52 in. 

When recent, the coloration of this species is very beautiful, consisting of 
red cloudings on a lighter ground. 

The two specimens, mala and female, in this collection were brought from 
the W. coast of Alaska, N of Bberiug's Strait, by W. J. Fisher, Naturalist 
of the V. S. S. Tasc'irora, Deep-Se.i Sounding Expedition. 

Idolaga. no v. gen. 

Last pair of abdominal appendages operculiform, and concealing all the 
preceding pairs, as in Ido'.cpa, but with four posterior pairs of legs, with 
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small claws, and the three anterior pairs sub-dactyle, as in Pterdcu in the fam- 
ily jEgida, 

Idotctga hngieauda. 

Thorax increasing in width to the central segment, length of segments 
nearly eqnal, the posterior slightly shorter. Cephalic shield deeply emargin- 
ated at sides, each border forming two blnnt teeth. Epimera large, pointed, 
extending behind their respective segments, the backward cnrratnre increas- 
ing with each successiye segment. Abdomen at origin as wide as thorax, first 
three segments pointed on each side, the point directed backwlo-ds; fourth 
segment narrower and shorter than the others, and enclosed laterally by the 
third; terminal segment very long, more than one- third the total length of 
animal, and gradually diminishing to a truncate point. 

Eyes remote, inconspicuous. Flagellum of external antennse nine-jointed! 
First joint very long, flagellum about equal in length to base, which is hirsute 
on interior margin. Internal antennae reaching to near middl^ of ultimate 
basal joint of outer antennao. Fiist three pairs of legs sub-didactyle, with a 
abort hatchet-shaped process on the joint preceding the manus, which is 
broad and margined with short hairs on palmar border. Four posterior pairs 
of legs with short stiff hairs on the upper margin of 3d, 4th, and 5th joints. 

Two specimens showing a slight difference in the form of the caudal seg- 
ment, which in the smaller specimen has an obtuse angle on each lateral 
margin, at about one-third of its length from the extremity. 

LfCngth of large specimen. 2.80 in.; greatest breadth across epimera, 1.00 in. 

Length of smaller specimen, 1.80 in ; greatest breadth, 0.66. 

The larger one was found by Capt. T. W. Williams, in lat. 67.30 N., long. 
163.02 W., near tbe coast of Alaska. The smaller specimen was found by 
J. W. Fisher. 

The larger is a skeleton only, the smaller, a male, in alcohol. 

This species is totally distinct from any yet found on the Pacific Coast, bat, 
Binc<i it occurs so far to the north, it is possible that it may be identical with 
some previously described species from the Arctic waters of the northeast of 
America. 

SpfuBToma olivacea. 

Cephalic shield curved anteriorly, distinct from the first thoracic segment, 
which is but slightly longer than either of the succeeding four segments; last 
two thoracic segments very short. Abdomen with two distinct joints, the 
first marked with two partial sutures; the hinder segment curved posteriorly; 
candal process not reaching beyond the caudal segment. 

Length, yi of an inch. 

l*his Kpecies is exceedingly common in the lagoons of the salt-marshes at 
Fort Point, San Francisco, where it revidt s among weeds, or adhering to the 
nnderside of sticks, etc. 

The chief distinctions between this species and S. Orcffonenais as figured by 
Dana, are the more projecting cephalic segment, and the small size of the 
two hinder thoracic segments. 
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ASga Hitrfordii. 

Sides of thorax almost straight, segments sub-equal. Cephalic shield 
rounded in front, eyes conspicuous, situated at the postero-lateral an^ oi 
shield. Abdominal segments five or four, last segment pointed. Exterior 
antennae m^re than half the length of body, flagellum more than twice the 
length of base, many-jointed. 

Epimera of all the thoracic segments except the three first, pointed be- 
hind, and extending further back than the segment to which they are at- 
tached. Claws of first three pairs of legs comparatiyely feeble. 

Length, 0.63 in. 

Collected at Santa Rosa Island by W. G. W. Harford, under stones at mid- 
tide in muddy places. NumerouH. 

^ga alaskensU. 

Body broadest at 5th thoracic segmeut, sides regularly curved, 5th and 6th 
thoracic segment k f^reatly larger than first four thoracic segments, Tth'segment 
longer than 4th. 

Head pointed in fronted, the sides continuing the curve of the thoracic s^ 
ments. Epimera of 4th segment pointed posteriorly, as are also those of 5th, 
6th and 7th thoracic segments. 

First four segiuentH i<f abdomen concave posteriorly, and ending laterally in 
a point directed backwards; 5th Hegment with u straight posterior maigin, 
pointed at sides; terminal segment a half oval. 

Eyes large, conspicuous, not projecting. Antenme short, the outer reach- 
ing to the suture between 1st and 2d thoracic segments; fiagellum about equs' 
, in length to base. Last four pairs of legs somewhat spinose. 

Color (in alcohol) 4th, 5th, 6th and 7th thoracic segments dark brown, s 
little dark brown on posterior part of 4th and 5th abdominal segments, rest 
of body yellowish; egg-case dark brown. 

Three Kpecimens, all females, taken from codfish caught in Ounimak Pass, 
Alaska, lat. 54^ 40'. long. 105*^, by Capt. T. W. WUliams. 

Length of largest spiicimen. 1.30 inch: greatest breadth, 0.48 inch. 

Lyqia septctttrionalis. 

Two posterior thoracic segments much shorter than the anterior ones, and 
greatly curved. Caudal stylets short, about half as long as abdomen. 

Outer antennae about half as long as body, flagellum with twelve somewhat 
oblong joints, somewhat shorter than base. Cephalic shield with a waved, 
somewhat two-lobed posterior margin. 

Length, without caudal stylets, 0.«0 in. Width, 0.45. 

The sides, from the second to the sixth thoracic segment, are almost paral- 
lel. Two specimens from Tanaga, one of the Aleutian Islands, presented by 
Mr. W. J. Fisher, naturalist of the U. S. Exploring Ship Titscarora. 

The general facies of this species is very like L. occidentalism but it is easily 
distinguished by its short posterior stylets. 
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CaprtUa tMbtrcukUa.. 

Inner MitenssB long with a fringe of long sets^ on their underside; second, 
third and foorth joints about equal in lensth. Outer antennae without setce, 
almost as long again as inner ones: flagellnm somewhat larger than the two 
last bftsal joints; second basal joint larger than the preceding or succeeding 
ones; the entire base not quite as long as inner antennae. 

Propodns of 1st and 2d pairs oblong ovate, without teeth or spines, dactylos 
long and slender, fitting close to palmar surface. Manus of second pair spin- 
4Me at extremity. Branchice short and thick. 

3d, 3d, 4th and 5th segments long, sub-equal, the Ist segment somewhat 
shorter, the 6th and 7th very short. The whole of the dorsal surface sparsely 
ooTered with small sub-spinose tubercles. 

Length of a large female, 0.90: ditto, from extremity of larger antennie to 
top of posterior dactyli, 1.75; of outer antennae, 0.56; of inner, 0.30 in. 

SeTcral specimens, chiefly females, were brought from Icy Cape by Mr. W. 
J. Fisher, who procured them by dredging, at a depth of from seyen to fifteen 
fathoms. 

Mdgalorchatia frandscarut. 

Body smooth; superior antennae one-third longer than the body, the flagel- 
lnm longer than the base, with about thirty -five oblong joints. Superior an- 
tennae reaching to middle of 2d joint of inferior. Second epimerals longer 
than deep, fifth short, bi-lobed. Anterior feet unguicnlate, joints scabrous. 
Hand of second pair very large, oblong ovate, with an almost trans verm* 
palm, having a low oblong tooth near centre of palm. Dactylus much curved, 
touching palm at point only when closed. 

Length of body, 0.87: of interior antennae, 1.15 inch. 

A single specimen of this species was found by myself among the debris at 
high-tide level, Alameda Co., Cal. 

The antennae in the recent specimen were red. 

This amphipod resembles 0. acabripet, Dana, but diff'ers from the figure of 
that species in Dana's work in the greater number of joints of the inferior an- 
tennae, the shape of the tooth of the hand, and the proportion of the necond 
epimerals. From M. Califcmiana, Brandt, it differs in the Khort fifth epim- 
eral, and the scabrosity of the feet. 

(Edicerus Behringiensis. 

Cephalic shield rostrate, the rostrum about one-thir<l the length of Muperior 
ant«nnap, curved downward, pointed. Eyes moderately large, contiguous. 
First six thoracic segments much shorter, with a ^ lightly raised k«*el in the 
centre of each. Seventh and abdominal segments long, the seventh thoracic 
and two first abdominal with the carina divided into two sub-equal teeth, the 
third abdominal with a long low carina ending in a npine posteriorly. 

Fourth epimeiiil mueh longer than the fifth. Superior autenuie about 
three-fourths the length of the inferior; flagellum twice the length of lant basal 
joint. Inferior antennae about one-thinl an loufl; as the l>ody, pro|>orti()i*s like 
those of superior. Hands of first two pairs of feet oblong ovate, palms nearly 
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straight, dactyl! long, fitting close. Seventh pair of feet larger than the 
others, bat not extending mach beyond the end of the caudal stylets, which 
are nude. 

Length from end of rostrum to end of caudal stylets, 1.25 in. 

Four specimens from West coast of Alaska, North of Behring's Stndfts. 

Presented by the Alaska Commercial Company. 

Lysianassa Fisheri, 

Segments of thorax about equal in length, smooth; third segment of pleon 
one-fourth longer than the second, with a well-defined sinus on the posterior 
margin, bounded by a sharp tooth below. 

First epimera larger than two succeeding pairs, and extending forwards at 
their lower portion; foarth epimera largest. First joints of superior antenne 
very stout, touching each other, so as to appear a prolongation of the oeph- 
alon; second joint very short and stout. 

Length, including htylets, 1.38 in. 

A single specimen of the above species was obtained on the West coast of 
Alaska, and presented to this museum by W. J. Fishert 

As the specimen is unique, and dried in such a way that the four first pairs 
of feet are folded together within the epimera, it is impossible to describe 
them. 

Mr. Gruber read the first of a series of popular papers on 
Ornithology, illustrating his remarks with appropriate specimens 
prepared by himself. 



Regular Meeting, April 3d, 1876. 

President in the Chair. 

The following propositions for membership were received: 
Albert Arents, C. A. Lockhardt, Louis Falkenau, H. W. Reese, 
Emlen Painter. 

Donations to the Museum: From C. B. Turrill, specimens of 
Bafrachoceps altenualus, Gerrhonoius, Actinemys marmorcUuSy Pies- 
tiodon, sp., Biifo Columbiensis, trout from Donner Lake, Brytius, 
Myriapods, Arachnidcc. From Henry Edwards, specimens of 
Diemyciylus torosa, twenty-seven specimens of Myriapoda, and sp. 
of Pseudobdella. From W. N. Lockington, specimens of Asierias, 
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From A. W. Saxe, borings from artesian well at Santa Clara. 
From Gapt. Thos. W. Williams of whale ship Florence, eyes of 
the Bdkena MysliceliLS and B, SibbaMitis, From F. Gruber, speci- 
mens of barred owl (Syrniam nehuloseum) mottled owl (Scops 
Asfio), and Carracara eagle (Polyhorua thaurus). From Henry 
Edwards, Dyadophin mirahiU's, From Col. Geo. E. Gray the 
following mollusca, Anodonta Califomiensis, Physa humerosa, 
Tyronia Clathrata (Sim^.), and T. protea. From Henry Hemphill, 
specimens of new species of brackish water mollusk, Paludiiiella 
Neiocombiana, with descriptions. Also Alexia setifer from Kureka, 
H. B. , a shell forma also on China, but possibly introduced on 
this Coast by the Chinese. 

Description of a New California Mollusk. 

BT HBNBT HEMPHILL. 

Paludine'la Newcombiana. Hemphill. 

Shell thin« turbinate with four or five rounded whorls; apex sub-acute, last 
whorl somewhat inflated, subrimate, with or without three or four longitud- 
inal brown baudR; aperture ovate, outer lip thin, inner lip apprcssed to the 
columella and somewhat thickened; suture deep; epidermis greenish. 

Operculum with nucleus sub-central with 2^^ whorls. 

Length of largest specimen, % inch. 

Breadth of largest specimen, -^^ inch. 

Habitat, Humboldt Bay, California. 

I found this shell quite abundant on the Salt Marshes surrounding Hum- 
boldt Bay, California, associated with Alexia setifer Coop.^ and Assiminta Cat 
ifomica Coop., both of which are also abundant. 

I take great pleisure in naming this species after my old friend Dr. W. 
Newcomb, well-known to the Scientific world, to whom I am much indebted 
(or aid in my conchological pursuits. 

W. N. Lockington read a paper on the anatomy and classifica- 
rion of Echni or sea urchins. 

Dr. Kellogg described a new species of the order Compositse, 
which he named Briekellia multiflora: 

HrickeHa muIUflora. 

DT DR. A. KKIiLOOO. 

8t4*m 1 — 2 feet, woody, perennial, white, striated? erect; heads very nnal], 
(aliont Ave lines long,) 3 — 4-flowered, com|H)nnd leafy racemes pannicniately 

P»M'. Cal. Aoah. Sci., Vol. VI. —4. 
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mossed, oblong-pyramidal, termimil and axilliary racemelets clnstered; leaves 
alternate, short petiolate, ovate-oblong, corneous, acute, entire (or snb^ntire,) 
triplinerved, impressed glandular alike above and below, varnished and vis- 
cid, strongly recurved. Involucre 3 — 4-flowored, scales in 4 — S-series, outer 
shortest, ovate, acute, varnished, viscid, granular and glandular, intermediate 
lanceolate, oblong, acute, scarcely puberulent, deeply striate-nerved, interior 
linear, elongated, mostly obtuse scurions, longer than the pappus, shorter than 
the corolla; corolla ochroleacous, five-toothed border expanded, branches of 
the style exserted obtuse, ciavate, glabrous; pappus white, single, very min- 
utely villous, much shorter than the corolla; achenia lO-striate, strin; sparsely 
pubescent. 

On dry rocky ledges of Sierra Nevada Mountains. Two or three feet high, 
spire shaped top; leaves varnished alike above and below, 1—2 or more inches 
long, ^ — 2 wide. Myriads of flowerets with thread-like branches of styles 
protruding, give it a yellowish hue, and the inner elongated scales glistening 
with white, so spangle the eye as to give it a peculiar arid appearance, no^ 
withstanding tlio varnished green leaves intermixed. 

President Davidson gave a very interesting account of the ir- 
rigation works now in course of construction in British India. 
The paper was accompanied by maps and diagrams. 

Dr. Hale of New York mentioned a curious case of mimicry 
observed by him in the Santa Cruz Mountains, viz: a small 
spider exactly resembling tlie flower of the Madrona in color, size 
and form. 



Regular Meeting, April 17th, 1876."" 
President in the Chair. 

The following new members were elected: S. Lubeck (life), 
Joel F. Lightner, T. Bechtinger, J. K. Wilson, J. F. Meyers. 

Robert Chalmers Lord was proposed as a candidate for mem- 
bership. 

Donations to Cabinet: Spider mimicking madrona flower, from 
Wm. Barber. Specimens of ore from Samuel Geddes, A. B. 
Stout, Barry & Patten, C. F. Kirchner, and Governor Purdy. 

Captain C. Brj^ant, U. S. Treasury Agent to the Pribiloff 
Group of Islands, Behrings Sea, on the invitation of the Pres- 
ident, gave an interesting description of the seal fisheries, and of 
the fur seal. 
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Regular Meeting, May 1st, 1876. 
Presidemt in the Chair. 

Thirty-two members present. 

Edward P. Morse, Walter Damenburg and Rudolph Thor- 
mann were proposed for membership. 

Donations to the Museum: Rock Salt from T. J. Butler; mar- 
molite containing gold, from Gov. S. Purdy; silver ore, (South 
Barcelona mine) from Louis Blanding; silver ore, (Leopard 
mine) from Mr. Marshall, through Henry Edwards; ten speci- 
mens Amianthus; specimens of common salt; forty-five specimens 
of copper ore from Inyo and Placer Counties, argentiferous gal- 
ena, flint nodule, from C. D. Gibbes; specimens roofing slate 
and purjile slate, from Gen. John Hewston, Jr. ; rock salt, from 
H. Robinson; six specimens rich gold quartz and amianthus, from 
Dr. J. M. Hill; J/wx decuniaytus, from Wm. Barber; beetles from 
India, from Prof. Davidson; Tuhicola longipes^ from W. N. Lock- 
ington; Ijockimjtonia Jiuvialis, and Alloniscus masculosus, from 
W. G. W. Harford; four specimens of birds, from W. G. Blunt. 

The President spoke of the tarantula, and presented and 
quoted P. Martin Duncan to correct a misapprehension concern- 
ing the insect. 

Dr. Blake presented a specimen of infusorial earth obtained 
from the hills about a quarter of a mile south of the N. E. 
end of Lake Merced. The deposit was known as the "chalk 
mine," and a (considerable quantity of it had been sent to the 
Eastern States, as he understood, for the purpose of polishing 
glass. Tlie deposit has been opened on the side of the ravine. 
So far as exposed, it api)ears to form a continuous stratum which 
has been cut into so as to expose a section of about four feet in 
thickness, although it probably is much thicker, as the whole 
hill for some distance seems to be formed of it. It was traced, 
cropping out at intervals, a distance of 300 yards to the west 
of where it had been opened, beyond this to the west the sur- 
face of the hill was covered by shifted sand. The bed has a dip 
of about 20^, a little to the E. of S., and appears to be undis- 
turbed. The highost part of the ouUrroppings is at an eleyation 
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of about 200 feet above the sea, and the bed probably belongs to 
the Pliocene formations that are found cropping out along the 
beach to the south of Lake Merced. The deposit has been formed 
in this laminsc, and between some of these, ripple marks l^ft by 
the retreating tide, are perfectly preserved, as in the specimen 
presented this evening. A microscopical examination of the rock 
shows that it is made up of silicious particles, evidently of or- 
ganic origin, probably the remains of diatoms, but no perfect 
diatom has been discovered. The earth would seem to be com- 
posed almost entirely of the remains of the silicious external 
covering of the diatoms. The more tenacious lamina that have 
preserved the ripple marks, contain a considerable quantity of 
clay. 

W. N. Lockington read the following paper describing a new 
species of Colubrine Snake : 

Description of a New Genus and Species of Colubrine 

Snake. 

BY W. N. LOCKINGTON. 

Bellophis nov. genus. 

Body deeper than wide except near the head. Head and fore part of body 
depressed. Head much wider than the neck with an obtuse snout. Scales 
smooth, rhombic. Cephalic plates normal. Nasal plates, 2; the nostril near 
the posterior edge of the anterior plate. A small rectangular breal. A large 
ante-orbital and two post-orbitals; the lower smaller, partly in a notch between 
the fourth and fifth labials. Upper labials, C — 7, the centre of the eye over 
the commissare noiomma, between the third and fourth. 

Dorsal rows of scales, 23. Abdominal scutolhe more than 190. Last ab- 
dominal scutella entire. Sub-caudal 45, tlividod. Tail shoi^, about one- 
seventh the length of the body. 

General color — Rings of red, white and black, the abdomen lighter but 
with traces of the same colors. 

Bellophis zonatus. nov. sp. 

Rostral plate broad; vertical, almost straight along its anterior edge; tem- 
poral shields large. Two pairs of ventral scutella*, those of the opposite 
sides closely applied to each other. Nostrils large, infundibuliform. Scales 
rbombic, increasing in size from back to sides. Snout, top of head and chin 
black, then a ring of white over the head, continuous with the white of the 
throat. About C'2 black rings from head to end of tail, the first ring just be- 
hind the occipital plates. The sjiaces betwoon the black rings filled alter- 
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nately with riugs of red and white, of which there are 29 of the former color, 
and 32 of the latter, without coanting that on the head. 

The difference in number Between the red and white rings arises from the 
fact that the red rings die out upon the hinder part of the tail, which has 
white jings only. 

The red rings in many cases do not cross the back, but are divided by the 
junction of a pair of black rings. The black rings become wider on the cen- 
tre of the back, approaching, a^ in most cases, joining each other in pairs, 
bat always at the expense of the red rings, the white rings being invariably 
continuous with the white of the abdomen. There are traces of red on parts 
of the abdomen, and the black rings can generally be partially traced across 
the abdominal 8cutella>. 

The specimen in this collection has six upper labials on one side, and seven 
on the other, the sixth and largest on the left side, being represented by two 
shorter plates on the right side. 

Length of«body, 13 inches; of tail, 2 inches. 

Abdominal scutello), 198; sub-caudal, 45; dorsal rows of scales, 23. 

Locality, Northern California. Presented and collected by Paymaster 
Stanton, U. 8. N. 

In Baird & Girard's catalogue, p. 153, Blainville's description of Coluber 
zonatuSf of which those authors had seen no specimens, is given, and appears 
to agree in most particulars with the species here described, but the nostrils 
are hollowed out of the anterior nasal, and the color is different. Blainville 
describes his specimen as ** Reddish white, entirely annulated with deep 
black, with two half rings of the same color on the head." It is very prob- 
ably the same species, and for this reason I have preserved his specific name 
of zonatuSf but the entire last abdominal scutella, want of carination of dorsal 
scales, and smaller number of abdominal scutellw, api)ear to me to necessitate 
the formation of a new genus. 

W. d, W. Harford road a paper describiug a new geuus and 
three new species of Sessile Eyed Crustacea. 

Description of a New GeniiM and three New Species of 
Sessile Eyed Crustacea. 

BY W. O. W. UABFOBD. 

Lt)ckimjtonia. u. g. 

Antenna) not appeudiculatt^;. First three Hegmcuts of the pleou dorsally 
carinated, and posteriorly produced to an tvcute point. Three posterior seg- 
ments of the pleon not furnished with fasciculi of spines on dorsal surface. 
Eyes, round. Telson, single. Habitat, fresh water. 

The above genus agrees with Dexamine and Atylus in its non-uppendioulate 
antennie. It differs, howevtT, from the former in having the first pair of 
gnathopoda chelate, three instead of four anterior segments of the pleon 
dorso-posteriorly produced to a sharp point, and from the latter in the man- 
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dibles wantiag the palpiform appendage. It is remoyed from GammaruB 
proper by having no fasciculi of spiues on dorsal snrface, no appendage to 
the antenniB, and a single telson. This is a very common Amphipod in nearly 
all our lakes and small streams, and it is somewhat remarkable that it has 
until now escaped detection. It occurs in great numbers in Lobos preek, 
where our specimens were obtained ; also in the streams of Alameda County, 
and I doubt not, may be found in any of the permanent fresh water ponds or 
streams along our Coast for a considerable distance north and south of here. 
It is with pleasure that I dedicate this genus to Mr. W. N. Lockington, 
whose ability and industry has accomplished so much towards an orderly 
arrangement of the Crustacea in our Museum, thus giving us an invaluable 
cabinet of reference for those who desire to pursue investigations in this 
interesting department of zoology. 

Lockingtonia fluvialis. n. s. 

Superior and inferior auteumi3 setose. Superior a little more than half the 
length of the inferior antenna), and much longer than their base. Terminal 
joint of inferior antenna^ longer than the preceding; ilngella twelve jointed. 
Flagella of superior antennae ten jointed. Caudal stylets and legs setose; the 
latter especially so ut the joints. Hand oblong-ovate, palm setose, oblique. 
Carpus produced posteriorly along the proximal side of the manus. 

Hand of first pair of gnathopoda chelate. 

Length, ^ inch. 

Alloniscus maculosus. n. s. 

Cephalon slightly transverse, rounded in front. Outer joint of inner 
ontenme sub-clavate, with four spines on its summit. Outer antenuje spinulose 
at the joints. Flagellum multiarticnlato, setose at joints. Last joint of outer 
antenmc about one-third longer than the preceding. First segment of the 
pereion longer than the 2d, 3d, 1th or oth. . The Gth and 7th shortest. The 
lateral margins of the first two segments of the pleon concealed under the 
seventh of the pereion. Color light brown above, with yellowish brown spots, 
becoming darker in alcohol. 

Length, -/o inch. 

This is doubtless identical with some specimens of this genus which Prof. 
Dana had before him while describing his Alloniscus i)erconvexus, and which 
he says may probably be another species, Proc. Phil. Acad. 1854, p. 176. It 
is very near A. perconvexus, but maybe readily distinguished from it by its 
light brown color above, with yellowish spots, and its still lighter colore<l 
limbs, which are minutely spotted with reddish brown, and its more slender 
form. 

We found our specimens on Angel Island among fern roots, Woodwardia 
radicalism early in March last. A few only obtained. 

Aselliis Tomalensis. n.s. 

Head a little transverse, narrower than the body. Upper antenna not 
reaching to the extremity of the peduncle of the lower. Flagellum of lower 
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antennie longer than its peduncle. Body narrow in front, gradually increaidug 
in width towards the tail. 

Pedoncle of oaadal appendages more than half the length of the terminal 
filaments. 

Lei^gth, A inch. 

This interesting little Isopod was recently obtained by Mr. W. N. Lockington 
while collecting at Tomales Bay and vicinity, and is, so far as I am aware, the 
lint example of the genus found on this Coast. In that excellent work, 
''British Sessile Eyed Crustacea** (Bates & Westwood), two species are 
accredited to N. A., but we find no mention of them by any American author 
we have applied to, and it is most probable that they were from the eastern 
port of the continent. We therefore venture to offer this as new. A single 
specimen only was found, although several casts of the net were made. It 
would seem, therefore, very uncommon in that locality. We hope, however, 
that by diligently searching the fresh water ponds and streams along our 
Coast it may be found in greater numbers, with, i)088ibly, other species, of the 
genns. I hope that collectors ^ill carefully examine our fresh waters for this 
Crustacean, thereby enhancing the value of our cabinet, and aiding students 
in acquiring a knowledge of these very interesting little creatures. 

W. N LockiDgton read the following description of a now 
genus and specieH of Decapod Crustacean and the male of 
Phyllodurus abdominalis : 

DeHcription of a New GeiiiiM uii<l 8iNH*ieH of DiH;a|NMl 

CruHtaceaii. 

BY W. N. I/X.-KIMGTON. 

Family PINNOTHERIDiE. 

Tfdnoola. uov. gen. 

Carapace extremely br«4id; fourth pair of legs much elongaU^l, llfih pair 
rudimentary. 

Habitat, the inside of the tnb«- of an unnelid. 

TMoota UmgijfeM. nov. rtp. 

Carapace broud, tninsverne, mon than iw'uv nn wi(l«. hh jofig; front oi-mipyin^r 
about one-third of the width of th#; CHrapa/^/*; rtfit<»n»-lHt(»r»il tiifirgltiH bromlly 
rounded; postero-lateral somewhat roTKHVf, \)w iwn uwcWnu nt nti himiIo iiiikIo 
in the middle of the «dfc of tho Ixxly; iKmf/rior niHrj,'lfi Mtmighl. 

Branchial regions largely dev#.If»pf.d, tnniid; a lon^ trnnsfprso dopr<'««lnn in 
the carapace behind the gastric ngioTi; nfitrro.|fifi.r«| mnrgiti t>orf1(«rHl by s 
fringe of seta;. 

Third joint of external niaxtlli|Kif]K vury mimll; mmoihI joint ntont iind liifMn. 

First pair of legs Hhort, with nhort ^arprm nnd fliiKftiid iloni*slt*d iiiHfiiiN 
having a fringe of Mst»- on iu nppfr ^Kuth^r. 
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Second and third pairs of legs sub-equal, longer than the iirst, slender, 
ending in a sharp claw; the third pair slightly longer than the second. 

Fourth pair immensely developed, exceeding in length the width of the 
carapace, terminating in a stout claw. 

Fifth pair shortest, reaching to about the middle of the third joint of the 
fourth pair; usually held in an elevated -position over the posterior portion of 
the carapace. 

Width of carapace a little less than % inch; length, }{ inch. 

Total length from claw to claw at fourth piir, % inch. 

Habitat, the sand-constructed tube of an annelid. 

I found this curious little crustacean on the tube of an annelid common on 
the sandy flats left bare at low tide in Tomales I^y. While digging for those 
sand-ezcavating lobsters, the Gebtce and Ucdlianasscey I found in, abundance the 
sandy tubes of an annelid about six inches loi)g, with numerous joints or 
nodes, each of which was surrounded by a circlet of setie, by whoso action 
the creature propelled itself at pleasure up and down the tube. 

Believing the worm to be a new species, I gathered some, and while pulling 
the tube to pieces, and admiring the rich brownish red tint conspicuous at 
each node of my new prize, I was surprised to see a long narrow creature 
move out, as I believed, head first; but a nearer inspection showed me that 
the motion was sideways, and that the new-comer was no fourteen-legged 
amphipod or isopod, but a true decapod crustacean. 

The short chelae, extremely lengthened fourth pair of legs, and short, broad 
body, are so many adaptations to the mode of life of this creature, which 
finds an ample dwelling-place in the space intervening between the body of 
the annelid and the inside of the tube ; up and down which it moves with its 
long fourth pair stretched out in such a manner as to to give it the elongated 
appearance of a Caprella. 

The width of Tubicola hngipes from end to end of the fourth pair of legs is 
eight times greater than its length from front to back. 

This is, so fur as I am aware, the only instance known of a decapod crus- 
tacean becoming the guest or cominensul of an annelid, for although the 
species of the family rinnotheridfp are all commensals, most of them reside 
between the folds of the mantle of largo bivalve mollusks, such as mussels 
or clams (thus the Fab'm suhquadrata lives within the mantle of Pachydesma 
crassUeUoides, a large clam of this Coast), and a few live within the tests of 
Echini, close to the anal aperture. 

It is most probable that this worm and its couimonsal may occur in many 
other places besides Tomales Bay, possibly in San Francisco Bay, and I should 
be much obliged if some of our friends who may go out on a fishing excursion 
would bring me specimens, in alcohol, of the worm and its tubes, that I may 
find whether the crab is its constant companion in all localities. 

The worm is one which is frequently used for bait. 

On April 20th, the females of this interesting little crustacean was loaded 
with spawn. 
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PkyUodurus abdotninalis. Stimpson. 

When StimpHOU, in his Crastacean and Echiuoderniata of the Pacific Shore 
of N. A., page 71, first described this species, the female only was known to 
him. This female, like all those belonging to the family Bopyridm^ is of com- 
paratively large size, broad and clnmsy in appearance, and lives attached to 
another crustacean. 

The crustacean frequented by this commensal is Gtbm pugettensiSf a marine 
crayfish common on these shores. 

About April 24th, I gathered a great number of Gebias in Tomalcs Bay, and 
found that most of them, all except the largest specimens, had a female P. 
abdaminalis attached to one of the abdominal pairs of feet, to which it clung 
closely by means of its hooked claws. 

A close inspection revealed, beside or near the large female, a small and 
slender male, a kind of miniature edition of its stout mat«. 

Never more than a single pair were ever found attached to one Gebia, but 
the males appeared so regularly to accompany the females, that I believe that 
in the few cases I did not find them, it was because they had dropped off in 
handling the specimens. 

The males do not live attached to the Gebia, but are free to rove, and their 
constant presence at this setison by the side of the females proves that this 
is their season of love. 

Male. Head st mi-circular anteriorly, closely united to the succeeding seg- 
ment. Third and fourth thoracic segments widest. Body oblong, boat-shaped, 
tapering slowly from the fourth to the seventh thoracic segment. 

Outer antenme four-jointed; inner very small, reaching about to the middle 
of the second segment of the outer. 

Eyes too small to be distinguished by a Coddington lens. 

First abdominal segment a little narrower than last thoracic, but flat; suc- 
ceeding segments tapering rapidly to the sixth or telson, which is pointed at 
th« end, and is provided on each side with a small lamella, giving the whole 
telson S'imewhat the appearance of a spear-head. 

The lateral laminae of the first five abdominal segments round in sections 
instead of segmental, as in the female, and considerably longer than the width 
of the segments to which they are attached. 

Tlio ProHideiit referred to h letter on the Hubject of irrigation 
sent to him by P. J. Flynn, and explained some of the errors 
into which lie had been led. 

The President read a continuation of his paper on Irrigation 
in India, Egypt and Italy. 
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The President communicated to the Academy, by the authority 
of the Superintendent of the Coast Survey, the following mem- 
oranda: 

Dbtebmination of thk Diffebbmcb of Lonoitudb, by the Electbic Tele> 

OBAPH, BETWEEN THE U. S. COilST SUBVEY STATIONS AT SaN FbANCIBOO, 

Califobnia, and Seattle, Washimoton Tebbitobt. 
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S. 8. 

Ctorroc^OD for personal equation — 0.02 ± 0.01 

S. U. 

UeeultinK difference of Longitude - 18.42 > 0.02 

U. M. S. S. 

Telcgrapliic Longitude of San FranciHco gtatiou 8 09 38.35 4- 0.08 

Hence Longitude uf Seattle 8 09 19.93.10.06 

GrinArc 122*19*58.59 ±1.2' 

Observer at San Francisco, George Davidson. 
Observer at Seatth?, S. R. Throckmorton, Jr. 

Communicated to the California Academy of Sciences by authority of the 
U. S. Coast Survey, April 17th, 1876. 
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Regular Meeting, May 15th, 187(5. 



President in the Chair. 

Twenty-one memberH present. 

The following new members were elected: 

H. W. Reese, Albert Arents, C. A. Luckhardt, Emlen Painter, 
Louis Falkenau. 

Donations to the Museum : From Lieut. Murray S. Day, U. S. 
Navy, the following articles from the ** Ainos " of the Islands of 
Yesso, Japan: one bow and three arrows, one of which is pre- 
pared with poison; one piece of Aino cloth made of the inner 
bark of the Mikapp, a kind of ash; also sword used in making 
the cloth; one fisherman's knife; one pair Aino socks, made of 
bark; one pair of winter shoes, made of salmon skin; one * 'Passu," 
or moustache lifter, used in the drinking ceremony for lifting the 
moustache; one hat, made of bark twine; one musical instrument, 
called the *'Ka," played with four strings and two bridges. From 
C. D. Gibbes, thirty Hpeciraeus of silver, copper, native copper, 
cinnabar, pyrites and (juartz crystals. From A. H. Nahor, 
specimens of silicified wood and gold-bearing cement from Iowa 
Hill, Placer Co., Cal. From G. A. Treadwell, thirty-three speci- 
mens of ore. From W. Coliis, a specimen of oak with a piece 
of some kind of mineral in the centre. From Henry Edwards, 
specimens of marmoratuH,ostracion, Pegasus and Grapsus. From 
W. G. Blunt, specimens of Segnathus, and eggs of some of the 
Rhinotalidjc. From Geo. Davidson, Coleoptera from Egypt. 

Mr. C. D. Gibbes read some remarks on the minerals presented 
at the last meeting. 

Professor George Davidson read a ct)ntinuation of his paper 
on Irrigation in India, Egypt and Italy. 
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Regular Meeting, June 5tu, 1876. 
President in the Chair. 
Thirty-seven members present. 

The following new members were elected: Rudolph Thor- 
mann, L. L. Hawkins, Walter W. Dannenberg, Edward N. 
Moor, and Robert Chalmers Lord. 

Donations to the Museum: From E. S. Holden, lignite 
from coal mine, Alameda County. Bog iron ore from Cala- 
veras County; portion of tarantula nest. From Thomas 
Holmes, red hematite from Nevada. From C. D. Gibbes, anthra- 
cite coal from Pennsylvania. From A. B. Stout, trachite from 
Sonoma County. D. Buck presented silver ore from Lee District, 
Inyo County, Cal. From Henry T. Compton, fifty eggs. From 
W. N. Lockington, four specimens of fish, and « ggs of the spotted 
shark. From T. J. Butler, Arizona parasitic plant. Bamboo 
plant from Professor Davidson. From James Lick, fossil tooth 
found in digging road to new observatoiy on Mt Hamilton. 

Henry Edwards presented a paper on Pacific Coast Lepidoptera, 
No. 17. 

Pacific Coast Lepidoptera— No . 17. On the Traiistbriu- 
atioiiM of Colias (Megaiio.stoiiia Keak) Eiirydice, Bdv« 

BY UENBY KDWABDS. 

Some five years siuce I observed that the feumles of this rare and beautiful 
butterfly were in the habit of hovering over the singuhir Leguminosc phini, 
Amorjyha califonnca, Torrey, and upon one oecaMion, I thought I detected one 
in the act of laying her eggs, but the most careful search for such demoustra- 
tion, though followed over the whole bush by the aid of a pocket lens, failed 
to establish the tact, and I believed that I had been deceived, and that the 
food- plant of the species must be sought for elsewhere. Two years ago, 
however, the same circumstances re-occurred, and in this instance, I noticed 
six dififereut females alight upon bushes of Amorphay and proceed as insects 
usually do in the process of • the deposition of eggs. I again searched these 
bushes, and again without success, and I was led to the somewhat wild conclu- 
sion that the eggs are deposited at random, and allowed to drop to the ground 
at the base of the plant; the instinct of the parent trusting to the power of the 



ACADEMY OF SCIENCES. 61 

young larra to find its proper food, when, after its winter sleep, the plant 
shonid put forth its spring adornment. The Amorpha is particularly local, and 
not easy of cultivation, so I had no means of following up my observations, 
but by travelling some miles to the spots in which the plant happens to grow, 
and these being at a distance of from 30 to 100 miles from San Francisco, the 
opportunities afforded me were but few. Every season, however, I followed 
up the small trail which I had struck, and this year, I was fortunate enough to 
hate my hopes of the discovery of the earlier stages of this charming specie s 
crowned with complete success, and at White Sulphur Springs, Nupa Co., on 
the 7th of May last, I had the extreme gratification of seeing the caterpillar 
for the first time. Upon some plants of Amorpha, which very specimens I 
had- carefully searched for five years, I found 19 examples in different stages 
of growth; and have since had the satisfaction of seeing all transform to 
the chrysalis state; and some few reach the imago. The species appears to be 
as delicate in physical habit as its colors are beautiful, *and it feeds exclusively 
upon the plant on which it was originally found. I tried the caterpillars with 
Pioraieat Astragalus and Hosackia, among Califomian plants, and with Cassia 
and Suxnnsonia among exotics, but it would eat none of them, and no matter 
how dry the leaves of its own food might be, it devoured them readily, and 
appeared to thrive. The result of my first experiment with this species has 
been as follows: 

The full grown larvaB began to change to the chrysalis on the 9th of May, 
and by the 14th, all had gone into that stage; the first imago emerging on the 
28th. I should add that in addition to the 19 nearly full grown larvae which I 
brought successfully to the chrysalis state, I found four younger ones, two of 
which had scarcely passed the second moult, the other two being a little older. 
The whole of these, however, died soon after my reaching home. I have 
raised out of my 19 caterpillars, seven males and four females, seven of the 
remainder dying in the chrysalis stage from some singular disease. Without 
any mark to proclaim any kind of sickness, about the third or fourth day 
after the transformation, a livid spot appeared upon the base of the abdominal 
region, and in two days more this was extended to the whole surface. By the 
end of the 10th day, the chrysalis had assumed a blackish hue, and withered 
completely away, leaving only the dry husk to tell the tale. No parasite has 
emerged from these specimens, nor does it appear likely that any such event 
may happen, as the remaining specimen was infested by a large Dipterous 
insect, common to many ppecies of Lepidoptera which has already produced 
its imago. I regret that a knowledge of the egg has so iar escaped me, but I 
hope to bo able to furnish this fact before the close Of the year. Mr. R. H. 
Stretch was kind enough to make a figure of the larva and chrysalis, which 
will be published in Mr. W. II. Edwards exquisite work on the Butterflies of 
North America. In the meantime I offer the following dcscriptitm: 

Larva, General color pale yellowish green. Head rather small, bluish 
green, with a few short hairs in front. Body entirely covered with minute 
black irroratious, with a faint indiction of a pale dorsal stripe. There is a 
very distinct white lateral stripe, enclosing the spiracles, which are bluish 
whito. and are surrounded by a yellow dash. Above the spiracles are ten well- 
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defined black spots, around which the irrorations are thicker, forming a black 
cloud. Under side entirely whitish green. 

Length, 1.45 inch. 

Food plant, Amorj)ha calif omica, Torr. 

Chrt/salis, Entirely pale yellowish green, surface slightly wrinkled, the 
dorsal region covered with white specks. Beak very sharp, and broadly 
keeled. Thoracic protuberance a long, acutely-edged ridge. The yellow dor- 
sal line is visible as in the larva. When the imago is about to emerge, the 
wing cases assume a darker shade, until the piittcru and color of the primaries 
of the perfect insect may be gradually but distinctly seen. After emergence, 
the chrysalis case is pure white, and very transparent and glossy. 

Length, 0.95 inch. 

Width across wing cases, 0.28 inch. 

First imago appeared May 2Hth, the last on June 5th, the average time 'in 
chrysalis state being 19 days. 

Professor Davidson read a continuation of his papers on * 'Irri- 
gation in India, Egypt and Italy." 

Mr. F. Gniber read the second of his course of lectures on 
ornithology, illustrating his remarks with specimens prepared 
by himself. This lecture treated particularly of ** Birds of Mi- 
gi-ation and Song." 



Regular Meeting, June IOtii, 187(). 
Vice-President Hyde in the chair. 
Fouiiieen members present. 

Donations to the Museum comprised a large gopher snake, 
from W. G. Blunt. 

Mr. Dameron described a recent visit to Mt. Tamalpais, in 
Marin County, Avhicli caused some discussion concerning the 
peculiar mark on tho side of the mountain. 
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Begulae MEETiNa, July 17, 1876. 
Vice-President Edwards in the Chair. 
Twenty-five members present. 

Donations to the Museum: From M. D. Hyde, vial of mud 
from soundings made from the ** Tuscarora." From Henry 
Edwards, Hyla, sp., Eidoinia siriaHs^ AUorchesles jAumiiloimH, 

In the donations to the library was a volume of the '* Botany 
of California," to which the Vice-President called particulai* 
attention. It is now published through the munificence of 
certain of our citizens, the State Geological Survey having been 
discontinued, and no money having been appropriated to publish 
this work. As Judge S. C. Hastings had been mainly instru- 
mental in obtaining the money by means of which the publication 
of the work was insured, a vote of thanks to that gentleman 
was passed by the Academy. 

W. N. Lockington submitted the following: 

ClicK^k List of the Decapod and Tetradecapod Crustacea 
of the West Coast of North America. 

BY W. N. LOOKINOTON. 

The appended list contains 231 species, collected from the writings of Dana, 
Stimpson, S. I. Smith and Hale Streets, with the addition of above forty 
recently described by Mr. W. G. W. Harford and myself. 

It is not nn likely that other Panaman and Arctic forms may have been 
described by American and European naturalists, whose works are not acces- 
sible to me; bat I have worked in the belief that a check list was wanted, and 
that the only way to have one was to avail myself of the materials at hand — 
in the hope that those who have better materials, or more of them, will either 
be so good as to send me their additions or corrections, or will publish a 
fuller and better list. 

Even if this list should prove complete, os nearly so, as regards species 
hitherto described, it probably do(>fl not contain the half of those actually 
existing on the long line of coast stretching from Panama to the ArcUc Ocean. 

Only the more conspicuous species from the coast norih of Monterey have 
hitherto been duscribtul, while south of that old city, and t)xt<inding almost to 
Panama, lien a vast region which, so far ixa I am aware, has scarcely been 
searoheil at all fur Crustacea, thongh its birds, reptiles, ftshi'S and mollusks 
have b<»en pretty thoroughly studied. 
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Numerous Decapoda from Panama and Nicaragua have recently been 
described by S. I. Smith, and others by Hale Streets, yet the series of new 
forms given by them must be considered onlv as«a sample of the riches of 
that region. ' 

Even in and around San Francisco Bay we have found several new species 
of Tetradecapoda, and probably a systematic dredging would . bring to light 
many more. 

Very little dredging has been done along the coast, and that little has been 
confined to comparatively shallow depths. 

The fresh-water streams and lakes of California, as well as those of Mexico, 
have yet to yield their quota of species for some future check list. 

The Entomostraca and Cirripedia as yet describeJ are very few, and these 
departments offer u large and inviting field to the naturalist. 

It is my intention, from time time, to furnish the Academy with ailditional 
notes of the species already known, as well as descriptions of such new 
species as may be sent to us. 

Some few of the new species included in this list may, without doubt, prove 
to have been already described, but I feel assured that this will only be the 
case with Alaska forms, some of which may probably range throughout the 
Arctic 4Sea8, inhabiting both North Pacific and North Atlantic. 

The names of the naturalists who have described specie^ are given in fall 
throughout this list, with the exception of Stimpson, which is abbreviated 
to St. 

The species at present in the collection of the Academy are denoted thus *. 

DECAPODA BRACHYURA MAIOIDEA. 

Chionoecetes Behriiigianus. St In deep water. Behring's Sts. 

Hyas latifrons. St Behring's Sea. 

Hyurt coarctatus. Leach Behring's Sts. 

Hyas lyratus. Dana In deep water. Oregon. 

Herbstia parvifrons. Randall. "Western America.** 

*Libinia? verrucosa. Lockiiigton Mazatlan. 

*Loxorhynchu8 grandis. St Santa Barbara. 

Loxorhynchus crispatus. St San Miguel. 

Omalacantha hirsuta. Hale Streets • *. Panama. 

'^Inachus tuberculatus. Lockington 

'Pisoides? tumidus. Lockington San Diego. 

''Microrhynchus ? Hemphillii San Diego. 

Libinia affiuis? Randall Variety of L. ramtlicaldta. " Upr. Gala.*' 

Chorilia lougipes. Dana Oregon. 

'Scyra acutifrous. Dana Puget Sd., San Diego. 

Othonift picteti. De Saussure Mazatlan. 

Mithraculus corouatus. St Panancia. 

Mithrax armatus. De Saussure Mazatlan. 

Oregonia gracilis. Dana ! Puget Sd. 

Oregonia hirta. Dana. Puget Sd. 

Pugettia gracilis. Dana Puget Sd. 
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Regular Meeting, July 17th, 1876. 
Vice-President Edwards in the Chair. 
Twenty- five members present. 

Donations to the Museum: From M. D. Hyde, vial of mud 
from soundings made from the ** Tuscarora." From Henry 
Edwards, Hyla, sp., Euicenia sirlalis, Allorchestes plumulosus. 

In the donations to the library was a volume of the " Botany 
of California," to which the Vice-President called particular 
attention. It is now published tjirough the munificence of 
certain of our citizens, the State Geological Survey having been 
discontinued, and no money having been appropriated to publish 
this work. As Judge S. C. Hastings had been mainly instru- 
mental in obtaining money by means of which the publication 
of the work was insured, a vote of thanks to that gentleman was 
passed by the Academy. 

W. N. Lockington submitted the following: 

Remarks on the Crustacea of the Pacific Coast of North 
America, including a Catalogue of the Species in tlie 
Museum of the California Academy of Sciences, San 
Francisco. 

BY W. N. LOCKIMOTON. 

The collection of Crustacea belonglDg to this institntion is tolerably com- 
plete as regards the species inhabitiDg the Pacific Coast from Cape St. Lucas 
northwards, and also includes many forms from Oceania and the Indo-Pacific, 
but is deficient in Atlantic, Afiican and Australian forms. 

The Pacific Island specimens are, for the most part, the gift of Andrew 
(Barrett; while those from this coast, to which these remarks are confined, 
have been jiresented chiefly by W. J. Fisher, Hy. Hemphill, Hy. Edwards 
and W. G. W. Harford. 

IfAIOIDBA. 

The want of a good scientific library on this coast is seyerely felt by any 
one who attempts to describe a new species, and I have never felt it more 
acutely than when endeavoring to marshal in their proper places the numer- 
ous novelties belonging to this group of Crustaoea that have been brougit 
from the Gulf of California by Mr. W. J. Fisher. 

Pace. Cal. Acad. Sex., Vol. vn.— 6, 
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Without type Hpecimens of any of the European or Atlantic coast genera, 
with abridged descriptions of many genera, and nothing but incidental al- 
lusions to others, coupled by a reference to works inacessible to me, the task 
of identification is a hard one, and I therefore crave indulgence if, in one or 
two cases, a new genus has been founded where an old one would have fitted, 
or a species has been described as new because I have not seen the descrip- 
tion. 

The total number of species of Maioid crabs now known npon this coast, 
including the Parthenopidce, two or three forms that may possibly be synony- 
mous, and one, the locality of which is doubtful, is thirty-nine, of which 
nineteen only are included in Stimpson's *' Crustacea and Echinodermata of 
the Pacific Coast N. A.," published in 1857. 

Eleven new species are described in this paper. 

Family MAIIDJS. 

Sub-fam. inachinje. 

1. Microrhynckus (Inachus) tubercukUtis. Lockington. Proc. Cal. Acad. 

Sci. F^b. 7, 1876. 

The rostrum in this species is entire, whereas in Inachus scorpio it is emar- 
ginate and shorter; moreover, the proportionate lengths of the second pair 
and the carapaz are rather those of Microrhynchus than of Inachus (as given by 
Dana.) 

The present species does not appear to be very abundant, as Mr. Fisher ob- 
tained only two specimens on the West coast of Lower California. 

No. 1. Two specimens, male and female, dried. San Diego. Hy. Hemp- 
hill. 

2. ChionoeceUs Behringianus. Stimpson. Crust, and Echinodermata Pac. 

Shores N. A., p. 8. At 80 fathoms, off Cape Bomanofif. 



3. Hyas latifrons, Stimpson. Prod. Animal. Evert. Ocean, Pac. Septan., 

24. 

Like H. coarctatus but with the bo Jy shorter, ^^^der in front, less tuberculated 
above, and with obtuse angles; the rostrum shorter and less acute, and the 
fissure of the superior margin of th*e orbit closed. 

Common in Behring's Straits. 

The Cal. Acad. Sci. possesses a single specimen of this species. 

No. Irt. Alaska, dried. W. J. Fisher. 

4. H. lyralus. Dana. Crust. U. S. Ex. Exp. 1, p. 86, plate 1, fig. 1. 

Stimpson. Crust, and Echi. Pac. Shores N. A., 10. 
Deep water on the coast of Oregon. 
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Uiat. KAt d^ Crti«t, 1. 312. Bratiilr, S^l/insebe 
8tiiii|)>$0ii. Cnisf. aad EchL. Fac» Sh trr^s N, A** 10. 






BtTh$im parv^mki, BondalL Jour. Acad. Hat. SeL PbU., TIH. 100 

Gibber, Proe. Amer. Asso^. for Advntieetiiciit Sd., 170. SUtDpsoi). 

C. A- E, P. C. N. A. 

Dr. EftOiltLirfi d^icriptian oi tbin apecief^ is r«ry iiD|M^rf»tet 8iJU)iJH«tu luul 

Gibber glti^ uo ileticriiitioD, but simple rvft^i: i4i ibe ti]K'ciitt^ti in iLi: Fbilftdtl- 

pbi ji Cilbint't . ' ' Wif at «m Am erici* , *Vw tirtii. * * 

It iM Hot imprubftbjts tbat one of tli«^ fi|>eci«^is d«ttcribed fixitb«r on tna^ br 
ideuticid wttb tliis. 

7. Pin(fp^std€7iinls^ Iiookuigt^j|. Proo. Cal, Acrnt. Sei,, Mii«?li 90, 1870, 

Lu Pax, 3 fmfl. Port E«oo&4ido,%{tileg& Bay. M«i»tbii:i. 

Bj an *rmt in my arigitial descnfitiQti, tb(« '* mtium *' oC l.bi» dr«t pftir of 

Jiniba woA fltA^ed (€1 be oJrt^lnte on k& iipptu ^dg^. It m th«^ tUfrus thftt t^ 

iveolnte. Tbe^ exlremt.4y brofid d^iirtf^i-^ed appttaniiice of lii«' fi>ur bitidtt 

paIrK is mmitly due to the ubatidftfit ti)tti«.mlo«iity of tb^irntitt'riur iktjti (Kkt^turiui 

nijirgitifl, yet tbu liiribst tii«^ni»tilveD mm roii^'fiderably fldtteQed. ^ 

Thfe first jjidr of limbs, in iiJ(?r»hfjlie iipt?cim«oa, m^ of a brigbt, ►^bttiitig ear 
tnlne titit. Tbe shap^ of tbe eampai is tb«l of tbe Pklita, but tbt? bi^d roe^- 
tsnm tfud*?fii it* ptimtion donbtfnL 

No. 12. FemA,le ainl I wo yonug flfM-eiwenai dri«d* Ma^atliin, Hy* Ed 

Ko. 18. Miilti Hud feritft1«!, in ffpiriu. Gulf of QaUlortuji, Ft^i^r find 

&. ijsrttrhfndi^tt ffrawiix^ Bliiiip^oa. Cra*t. diid Ecbi. Puc, B. N. A-, 12. 

HiJtii{iK4.iu foiyti of IhtB spedess* **bd£i'ti off the coast of Cfibfomlti^ Hityi? ^ti 
Francijjco/' I bave netur bafird of ihk or^b in thin looaUty, and it in iwvii 
broi3|;bt to nsiirltf?!. 

Tbn Mn^nnm of tbe Cnl. Anad, Bd. pos«r<^«4*H two drbO «p«oSftieD«, our* ji 
tnnl^, from SjiqC.i Burbiira, tbe oth«r, n furoiUe, fruiu HhdIm Ctttniiim liliuid. 

No. 10, ytn.il'. Himlii Barbtiru. Mi% Lot^uiu, 

No. 11, PeniAJH, BHtit4i Cuti^liuA iHlantt. 



$. LoigorhfnchxtM crt«pitu«, Stimi^>HOii. CniHl, and EoMno. P. 8. K. A., 13* 
1 b«T» not ii«en tbin apedHii^ 

10* i^^nittoml/ia Ainii^d, Hgdi^ Stre^tii, Proe. Aead. Nat 8el, PbiL. ISTl, 
1138. 



Pn 
Ah. HOT. gm. 

Bo^tmm bifid to barn,, d(»fli*ct**il dcawuwafiln; fii«d joint of onttt anti^anm 
broa4. tbr omivr nyt^x CMLitlnufd into <i l^ni; m\mit* ui tbe aaitiQ plane vitb tb» 
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rostrum, Antero-laterai teeUi tri&rigtilar, the two posterior foimlng » brond 
wing'like expflnsiioti. 

The proper pl^ce of this genus is evideotlj nmoB^tbe PuiW, and itfi offiu 
ItieR with Bhodia (Bell) and fferbstm (EdwiirtlB)^ but tli€ form of the cnrttp 
ftnd of the iir^t joint of outer autentifo doea not agree with either* white froiil^ 
thti former it difftjrB in having the flrat pu-ii* slightly longer than the necond; 
and from thf^ latter (at least f(£»m ff, ford^Uuta,) in the presenca at a |>re-or- 
hital Apine, 



11. Ala spin&m. noT. Hp^ 

Carapa^ with broad lateral expantiona tendering it voider than long, 
tmm, biJid. shorter than the base of the external antennae. Movable 
poiats of antennee ihort. A long spine, exterior to the antennal htkBe, prti- 
jeotiQg nearly as far forward an the rostrum. An acute Bpine on the nt>]^»et 
anterior margin o! orbit, and a much Bin all or po^t-orHtal. Antero-liiteral 
aplDos three, be^ije iha post orbit^il* the sA?ond and third forming the win^- 
like e3ci>anaionB of the ennipA^. Of theBc^ the second ia the largeat, and thd 
third is short anteriorly, but has » long thin postorior border. Upper istir- 
face of rostrum with two rows of hairs. Ten tufts of hairs on the gABtdc otid 
Intestinal regions, corre^pouding to the tubercles of those snrfacea, Postero-^ 
lateral and pos^riot margluH of carapax with a row of tnfts of hair.«v, Ch«i* 
ipeds of equal proportions in both aestes, t^tj slightly longer than th# seoond 
pair; arrn tubercmlar above, carpus ditto, maoua smooth and slender i daetjU 
in contact, in female, gaping iu male; the piirta in cont*ict serrated ou inner 
edge, extremities pointed ♦ Hinder pair& beaot with spines, each spine ter- 
minating in a buneh of hairs. Abdomen of female surrotinded hf & fringo cif 
hairs. 

Localities : La Paa^, San lo^ Island, Port Esoondido, Golf of Califomiji. 

cT P 

Length of earapas ..*.•♦.*.*,,.,,,*-* .,....*....,,.,,, ttl 24t 

Width of ' *■ aorosB lateral eipansjons. ...*.,*,,...,.. 23 20 

AttuoE^t all ihc specimens are female^ their abdomens Imlen with orat Thej 
were tak^u in August or September. 

No. 11. Male and female, in spintij. Fisher and Lockington. 



12, Pitoides ^ cdniits, noY. Hp. 

Caiapax triaiigulur oTute; brauohiaU eardiae and stomaohal regions promi- 
nent, inmid; rostrum Bhort, bifid to baao; fossettes and inner antenn® atna]]; 
fixed joint of external antcsnujs very broad > with n long iipine as its outer 
terior border^ thip t^pine foTming part of the orbit. A epioe upon the npp 
surface of the carapax alight! j behind that of the fixed antenna! joint, fe 
somewhat in advance of the eje, this (pre>-orbital) spine divided by n trian- 
gular notch from the post-orbital, behind which, on the antero-Iateral border, 1 
are two smaller spines. On each branchial region a group of twoorthre^^ 
conspicuous spines, and some smjiller ones on the posterior margin}. The 
eUiata movable joints of outer anbennse aa long aa roitmmi dageila about 
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Uire«* tmies ti& lo/og mi ro«tmm. Upper surface of ou-Ap&x hir»iut«t especiftlly 
upon Uie raaUuia. Hinder part of fiteruTjoi and abdomijQ toiuentofie. Chi^- 
ipBi\& iilmoflt us long na second pair, wi the a thai t^; mi^i-us with tibi>nt four teeth 
on its superior ixrargin; curpus sligbtly tubercutju'; man us perfectly aaiooth. 
Hit' movable Sngei uccasiijikallj ban a lubettsle between tb^ base and the tip, 
Mofvmble mud llied fingeni serrated for halt their Jeugth aut! ipterlocldng ou 

jlr tmti»r mar^os. Hinder feet hirsute, «*hort, a ^pma oa the upper sur- 
f#ic© of the fourth joint of second nnd third pairs, 

Cohir^ reddiih-browu abore, thu hands and nndor parts white, tnarbled with 
bright red, the latter pro dominating on the npper s art tee of the chelipeds, 

liocalitiegi La Pa^, Muleg© Bay, Port EwcondidOt San Jos^ Islaitti, all iu 
the GiiU of California, 

It is found under Btonea allow tld^i and was alao brought up at Lu Paz by 
the dn?dge. 

The females have no tnberele ou the in^^ide of the daot]/U, and the spiui«(» 
n[Hjn the branchial region are not pro mi n^ at. Th&j w^te with ora when oal- 
LecM, in ibe mOQih of August. 

t? vP 

M.M^ V.JI. 

L».*ogth of carapax . . . . , 30 13 

Width of earapax. * . , . ....................... 17 Vl 

The Idmalfis are rather less elonguteLl than the males. The earap ai in both 
sexei is erui^ediogli' overgrown with corallines, ^ponge^, sertyloriai etc. 

Hi>, 10, Two molui and two femaleif, in spirits. Fisher and Loctcinglon. 

Ihia UllloorRb erid^Etlj belonga to the PithME, but dods not flt well into 
^uy of the genera gfren by Dana, The chard ictcr^ are nearent tboH4^ o' 
i und QtfhHia^ bnt from thti former it dtfl'ers in the preaeuLHi af a prt?* 
I Spinet ft^d frtim the latter in the great width pf the lixed join I of the 
eietvrnal antenuju, »im well ati in the umall size <if the cheli|ieds, 

] think It not unlikely thai this form is the Ufrlmtia jmroifhtm at Dr. llaudall, 
(l*roe. Phil, AcmLSci., 1809, p, 107), bul bi» description is so short tbat it 
lit Impnssltile lo b«^ oej-talu; »o far ax it goes, however, the oharautj^rH givvu 
agrve, 

la. Pkaitii^if tumitiu*. Lockingtou^ Proa. Qal. Aead. Boi., Feb, G» 1876. 
1 hiTe re««iTtd spooim^M of ihia apeciea from ^a Eartolom^ B^^ Asd 
Mngdileiui Bay, aU td tham tmoller than the type in the po«aeiiiiion of ths 
loadt^iny, Tboao from Magdalena Bay were drtisdgt^d in three fat boms. 
The flrst article of thn external antentui:» ta actite ouiUouter nnglf. bat can 
|0r-aro^ly he ealltd a apine, tliH Mc^crmd afrd third am longn cilUtiad, an 4 eybri- 
fdncal. in the laxt uhariw;tt»r ditf'.'ririg from thu generic d«acriptiou gl fen by 
Dana. 
So. i\. Keumlti, Sjtn Dic^go, betwi»eii tidos> Hy. HwinphiM, 

XL LibuunutHu^y:^ K^uAaH J<*iir. Acatl Kat, i»d,, Phil, VJII, UfT. 
Gjblntn, i*roe. Am. kam., lttA<*, p. I7(>, HttinpiMm, Cmit. and EchL 
Pau. h. N, A., U. lUa HtNi^U. Proc. KiftuL Nal. ^L« PhiL, lM7d 
p. 170, 
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I have lately fotmcl amotig the crtistaceft collected hj Mr Fisher, iwo fin© 
HpecimeuB of a Llbinift^ from San BartoJoio^ Bay, Lower California* They 
are njueh Wger than the specimeiLS described by BandAll, aud withoqt tnber- 
cles iDtei^persed among the spines. The spf^cies consist of a central dorsal 
row of eight, the tlr^t of which is the ci^ntral one of a transferse tow of thre^ 
on the unlerior portion of th& goiitric rogion. . Two of the domvl row belong 
Id the cjirdiao, and one to the intestlD/il region. Nearly in a direct tra^iiir«f9« ] 
lime with the ^rst curdiivc spine are two othcTs on &&ch brnnchial region; oad 
in a direct transvei^tn line with I he ^eond cardiac spine ale a blant Bpine or 
tubercle and two spines on each branchial region ^ thnn forming a row of 
seven. Right and left of the intestinal spine ia a smjill one on the poitteiicjr 
pari of each branchial region, Boslrniu but slightly cleft} seto^ at extremity 
and on upper surface, not at all de fleeted; ante-orbital apine mnch Rmaller 
than post-orbital} which is broad and curved posteriorly; two spines on each 
antero-Iateral margiD» and two smaller ones near together on each hepatic tv^ 
gion* in a line between the anterior antero-lateral spine and the trans verse 
row on the stomach. The ontermost t^pine of the transverse row of sev^ti im 
the largest The foet ar^ mthont apines or tubercles. The largest specimen 
measures aa follows: 

X. ir. 

Length of carapax * . * , , , . 5^ 

Width of carapas, without measuring the spines. . , . * , * 3'^ 

Both the fipecinientt are female, 

I have never seen a specuneu of X. caniilicuhitij^ nor Bandaii's specimen of 
L. qj^ri^b} but it is nnnaoal to llsd an Atlantic species existing unaltered at 
t>wch a poitit m San Bartolomi^ Bay, remote both f^m the Isthmus of Fanama. { 
and from Behring's Straits, and for this reason I shonld not be surprised if 
it should prove distinct, in which cass I propose for it the ftpccific name 
gdo&ti^ on acconnt of its setose rostmm, 

MXCIFPOLK. 



15, Micippa omta. noY» sp. 

Carapai ovate, trancate in front, front narrower than in M. hirtipts, Dana* 
Poi^t-orbital spine in the gianie Liiie <^ith pre-otbitiil, the two separated by a 
triangular notch. An tero- lateral margin with five sharp spines directed for- 
wards, excluding the post-orliital^ the lateral edf^e of which Ib ehmpKtvd^ 
Upper a1trfFl<^o of carapai arched transversely « almot^t serniciroubir in S4^ti«>ti; 
tnberclea numerous, bnt withonl apine^. Chelipt^ds abort* smooth* lingers 
serrate at tip. Hairs sparfiely scattered on hinder feet and carapax, roatrnm ^ 
pilose, especially round the margiu. 

Locn!iti«'s: Pcirt Escomiido, aitllege Bay, Lus Angel en Bay, Bun JmM lal- 
audt La PiiK. 

18 



Length of carapfti . , . , , . . ,, . . * * . 

Width of carvipnx at third fintero-lateral spine 
Length of first ptdr 



lU 
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K*>*tlfi3iii* or bite, *iitert>-!ak'rf4 spines, antl limbu exactly ns pi^viimdly de- 
«rnb't.'d« bat tbc-t carapnx mor*^ brondly ovatOi ftuti wilhotil tubt^fcleii, and Ihe 
{'hcliprclH mncb Uiig&r tp ilii^ male. 

length of coTfipAX » ^ ,..>.. 21 

Greatest width iit f oarth iimtero Intcfnl ff|nii0 . . . . lU .S 

Length of first pair .*...«>.. « . . . . ..,....,..,... 90 

TMi U a weH-markeci apecles, and ^icetdinglj elegant iti appearance. The 
mole wlik*h I lipve iksmbed au var, tetma ia the largeat among seT^ral frooj 
^ofioiia iucAlitic^^. The Btnoc»th caropnx and large ^ellpeds render it eon- 
fr|»cuoD«t amung the otbeT«i, jot I am inctinid to belitTe ^hmm diaractem only 
varietal, nnd uol itn|>iolii4biy only intlividudd. 

Ni». 20, MjiIu Tkiii! femft!«, in spifiU* Quit of Oalifornla. Fiaher and 

eaoMSimrM. 

t^, CWi^ib i(mjri;r«9. Paoa, n« B. Ex. Exp., 1^ p* ^1, pi. 1, ^g* S. Stitnp- 
ft'iu. Cmet* and Ecbi. Pac. 8. N . A., U. 

17* -S^vrd acaiifTww, Dana* U. S, Ex* Exp ,, toI I, p* 05, pi. ]1, f. 2 

HtinipBon. Cnuit* and Eebi P« B. K* A., 15. 
Ko, 7* A single diied »p«diimn from 8au lik'go, bjr Hvnrj HetupliilU 
eaugbl between lidea* 

Ohorit^mia, no v. gen, 

HoHlmtii long, broad, and emarginate at lip aa in Lihluta, but tbe t«yea con^ 
ccitlitHl beneath il o^ io Chorinus nad iL« ullies, Fru-^ and pfjitt^orbltftl spini^-^. 
acnte* separated aboro und below Itj an acnfe ^aaarei and tf^getlieT constitntin;; 
ihm Of bit* Carapax trjangnlar. 



IS* ChoriHhtma fttiifmtm. hot. sp. 

CarapiiX triatignhir. nnrrri«hig {.jriLdiiftlly to tho rtsgii.m of lh«t eyt^n, tbt* nr* 

bill of vhtcli nrt* tturKlit. TU'»»>trtiin loiig^ emarK'l Willi' «t tip, tbt? bifnrcwtion 

-ent* rttendinn only tun*4biid tby IpOjiflb of rcwtrinn. Fixed joint of 

. utd antf'min* t**rniiniititiK onlwiircliy in a long spint^ which prcccitieii tho 

^ofbilnl when looked tit from abave* Fro-orfaital ajiino largo, neutc, ti^p- 

Ciifiit««l frtim the acoto puKt- orbital by on aonte fiainrc, boih aboro «iud b<<low. 

Atit«^(>4iiii^rnl margin with thr^e epixMe bMlda tho ]io»t-orbitAt, the lai^«at 

^jua at tb» Kiigio between antero^ and postero-lat^ml tnargins* Tnlx^relea of 

»pax rirouttufmt, i*nxih culmtnaitug in a tiingU: ipino. A tuU'rulii %vlch 

^nc^ on tbo fK>>«tt?rior angl«i. Movabli^ bajutt jnlntii irf outer iiut«^nnii' AMtriH*^, 

bndvr, oyltndi-ical. Cli^UimdM iib'ndrr, iklniut tlu* minut^ l«(iiittli a^ mjctmd 

'Hftir; nicntii (ttfnjf with ftoir tnl»*trc'b*»< aln !i 

■malt, slender, in ountrt^t mimi of thrir hi r 

l^aira ronndi^d, alQiidert veoond Lkiut^Ji Ui« iAr^^*t, 4]iuw* idiAip, 
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The whole of the upper aad njider surface, eioept the inner side of the 
haud and upper siirfitce of Ih^ rosiram, tomentoae, with longer hnus at inter- 
vuLs, and a row of the Istt^'r o^ t^acb Aide of thti fOKtmm. 

Iioeality, Golf of OfUifonim. 

11, If . V. M. 

Length of c&rapai . . . . , ... 20 i*l 

Grt'ftteat width of carapax ..... . . » * 12 15 

Out of the three ai>eciii]eii« in my possesaion th^ famal« is Ihe largest, but 
has the rostmm shorter than the maleB. 



19, 



2\K 



Othania picit'ft 

pi, xni. f. 2. 



De tSansBnTe, Eavne et Miigttisiii de Zoologie« \, 3i7, 



MrrsuAatDJS. 



I 



Mithras' armat%ii J De Sansi^ore, Eeme et Mttgnda de Zoologie, V» 33S, 
pi. XIU. f. 1, 

Either this apecies or the Bncceeding is most probably the M. armtUus of 
De Sansanre^ bnt for the reasons gives more full^ utider the next specie^, I 
cannot be certain of ite idenlatj, and thL^refore subjoin a. deticriptiDn. 

Rofitrum bifid, the bortiH notlumGllate; carapax broadly pytifotm ; verruco^ 
tlijotighout itB upper surface, the Terrticae bGComing apinoae on rhe postet- 
ior portioD of the carapace^ Exterior side of the fixed joist of outer tm* 
tenme with a Jong spine at the extremity, followed by a shorter. A short pte- 
orbital apine, sejmrated by a deep notch from the post-orbitaL Margin *^f 
carapace with five large spiDeg besides the post-orbital^ fonr upon the antero- 
lateral, the fifth upon the postero-lateral mnrgin. A second row of smalls 
apine.^ upon the mi1>branchial region. Fimt pair of limbs short; daetyli not 
taperiog, obtn^e and imperfectly spoon^sliaped at end; propodna oblong, 
more than twice as long na wide, smooth; ciLrpiii aud mems spinose abovei, 
but witbool the smaller tubercles found on the corapax. Four hinder pnura 
slender, cylindrical; mems and carpu>} litpinose above like those of first pair; 
propodos slightly hinaute^ smooth; terminal joint (dactyl us, tar sua) Mrantet 
ending ia a recurved claw of an orange color, AMomen aix-jointed in the 
f If male. The whole of the upper iiurface of car a pax and limbst between the 
spines and tnberolea, is finely panetate; and the whole of the lower surf^ce« 
toinentose. 

A single female from Mazatlan, presented by Hy. Edwarda, ia the anly 
spedmen I ba?e eeeu of the specie^. 

Leni^th of carapax to tip of roatriim d2 

Wiiitb of earapax from tip to tip of fotif th marginal spine , . ..... 30 

Length of first pair - SS 

L ngth of second ptiir — ,32 

Color of the apeeimen a light fieah tiDt. 

Ko* 3» Female, dry, Muisatlan. Hy. Edwarda. 
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The im\y species of Miihracinm thnt have bfieD. to my knowledge, previously 
descriljed ffom thin {^tvist iire the Mithras tirmttas of D& 8aQAt»uret nud tbc 
3/>'^racu/itji {?OF^itafi^ of White aud Stimpsoa. 

De SutiBHure'H description is not AcoefSHible to me, and the only uneution I 
bJive ^)f the Mpeeiea ib in Btlmptnon's Crast. ^tid Ecshi, Pnc. Shores N. A., 
wh»*Tt* the r€*ferencB iis given, and the locality ( MaEfttli*n) of the tiptjcimen in 
th«^ Mii&. Phil. Acttd. 

MkhfQcuim &ormm^ ftodB a plac^ in the ** Cfttnlogae of CrnHtaceu from the 
I^thtami of PN&amit oollected by J. A. McNeil/* h^ T, Eak StteeM* but that 
nn thor does not stftta l^m wbich side of the lethmni his spedm^ns carue. 
I find the sume Sfpeoiee in 8. 1. Smith*!) " Brnzilfan CnisUcea,** from Arhich I 
infer that it ia not unlikely Mr^Neil'a apecimens were from Aapinwnli. 

Dana flay a of Mithras: '^ Artkutu& anteiitmrum erttm&mm Imut aptai ettemo* 
dmJmA npinu ioiiijis artnotasi," but the antannal a|)ineB in M. tltcIiOttnHm of the 
Mt»ditarrabe^in are vary ^hort» as thej are m tbe present form. MUhnic^lfi*, 
however,, in Atat^d by Dana to he without long aT^tennal opined. 

Am file aQteuna] spines in thia apeciea are evident, but are rather teeth or 
Jrili^a than spinea^ I aasame thai I have before me either De Sanson te 'a Mith- 
mj' armtitus or a new hpecitfd — moflt probably the latter, more especiallj as» 
tv^ides the doubtful locality, the propottion^ of the (rarapax given by 3. I, 
Smith for hid ape^imeuji of Miihmculm cortmaimt do not p^ca with the preaeBt 
sprdea, which has the length and breadth more nearly equal. I subjoin a 
short dtjieription: 

OjiFflpsii almoHt orbicular. alighOy wider than long; front fonr-lobodi the 
iir<;*<irbilaJ teeth proj (Acting almost level with tbe two central lobea which eon- 
si itute the rostrum. Filed joint of outer antenmi^ with two obtuse teeth on 
Ita onti.'r apex. Antt^ro- lateral margin with five teeth, including the poat- 
«3TbitaU third toolh 1 argent. 

Eegioni ot earapax very distinct and subdivided into areoleta answering to 
thoae of the Xanthinie and Chlorodinxe; araolets with punctate sitrfaDe, withr>nt 
spines or t«cth, and almost free from hair, Merus and carpus of &r^t pair 
with BpiuLme tubereh'^ hand amooth, cnstati^ above. Th^e of female similar 
but Eiuiiilk'r. Posterior feet beset with spLnea on their expoaad aarfacea, and 
densely piloae. 

Li'ngth of carapai.P ., , IH 13 

Brauflth of ditto.. , . . _ ..... , . , . l»,5 15 



LMOrtlities— F'lrt Eaeondido, San Joa^ laland. Gulf of Califumiii* Ft*ttnd at 
low tid** under atones and coral. Color, in spirita, light rt^d 

If th la H pedes whi'iild pr^vt? to be new, I propose to oami* it Miihrar art^ 
fjitftf. Thu fetnute^s, wht^n eolltsi'ttd in tiie inrjnih of Auguiit, were loaded 
with f*va. 

Hit. 13. M>de and funiale. in irpiriL*. Oulf of Coltforntn. Fiihiir and Lvsll* 
tngtoti. 
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Carupai orbiculo-oTtit^, dflpreBsedt vith short preorbital and post-orMliU 
apises. First joint of outer unf eimaj wiJe. t^nniiuitiiig oulwurdly m » loitg 
ispint^ ii'hieli is followed by tbjfee others, whieh forai the ioferior mi*rgiii of 
the orbit. Chelipeds of male, 2K times the length oi tm%pix%i those of fe- 
male shorter than the? second pair. Fingers serrate, obtuse and imperf€<;tlj 
spooa-shaped «t tip* 

This genns is evideutlj neai^ly id lied to Mithrax^ but the greiit length of the 
drst and second pairs of limbs in the male, ivs compared with the carapaxi »iid 
the row of teeth on the externa] margin of the Hxed ant«niml joint, oppe&r to 
necessitiite ItH separation, 'i he ^enertil uspDct of the singly species here de- 
scribed ia totally different from that of 3f. (ftcAofamiu or M. oiper, which mta 
the only two species I have seen figured. 

Male — Cari^pax deprensed^ widel; pyrifortn, the regions marked by aUghi 
elevatlQu^ granulated on the snmmit, the margins and spaces between the «t]e> 
vation^ somewhat tomentose. Kostnim bifid, short, reaching to the eexiti^ at 
the terminal joint at ha»e of oati^r antennio. A long ^piue at the extarma} an* 
gle of the fixed joint of outer antennse, snceeederl by three smaller spines. 
Movable base of outer antennse as long as fiagellnm, s^ijund joint largest, 9eo> 
ond and third joints slender^ cylindricaL 

Upper Htirfacti of carapa:^ almost spineless, margins and orbits spinons. Or- 
bit \^ilh two teeth above and fonr aeute spinea below, th« two antmor of 
which btflong to the fixed joint of antennte. A row of tcwth on the hepatic re- 
gion, continued oatwardii^ from the maxillipeJs. 

Chelipeds of male enormously long, iachiiim prodnced into an acute spine 
on its anterior border; meros ronuded, as long ae poatr^rostral portion of cant* 
pax, be^et with aeate spines on it» upper surface*, carpas short, tubencfxlut^d; 
manus i^tigbtly longer than entire length of carapax (measuring to the end c4 
the fixed finger) ; entirely smooth, compresaed and broad, \vith roundetl npper 
find lower edges; daetyU gnping, their obtuse enfls imperfectly apoon-abaptfd 
njid serrated, njorabfe finger with a tubercle at half its length on inner border. 
Second pair 1% times aa long as carapa^, meroa similar to that of Ernt pat^ 
with a row of about ten long spines on its upper i^urfaoe, and a single spjii 
on the distal {Extremity of Its lower; oarpns with h ft^w spines; propodua ve 
slender, entirely nniLrmi'd. Tbree hintler pulia similar tti second pair, all 
with a single spine at distal end of underside of meros. Four hinder pitira 
sparsely hirsute above* 



Length of cnrapax^ ».,,., 

Width of ditto ,. 

Length of tirs^t pair.. *• 

Length of manns of ditto. . 

Length of second pair t . ^ *.«... ^ ......«..-• • 

Length of fifth pair. , 

These measurements are taken from the largest of six male apedm^na from 
Port Escondido, LoweT California. 



. 27 

. r;a 

33 
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I widely gaping, no tfjotb on iDoviible finger. In other reapecta as in male, 

v. M. 

Length Qf carapax . %l 

Wiilih of ditto .. . - 18 

Lengtb of fir»t pair. ... ...,.>.. 24 

Ij«ugth of secooi! priir .»....,♦*..... ..,....., ♦ 29 

Tbase dtmen&iona are taken from the largest of €lght specimens from Port 

Eacondldo und San Joat^ iBland, Gulf of GiUiforma. 

Colon in epiritB» bright red^ tho smooth mauuB, undersidjeo of lags* and 

buccal apparatus especially bright. 
No. 21. Mate and teujale, in spirita. Finlier and Loekington. 

23. SiUkramtins trinngulatuM, nov, t&p, 

CarnpAX aabraad ailong; in form an aotito iaoaoelea triangle tranoAtod in 
f^^nt t regions prominent an tero- lateral marj^u with tbree tobea, Itostnun TCfy 
«bort^ biifid, ^ar€«ly projecting btijotid the line of tbe lix^ joint of the outer 
aiit«nni»f which teroiiniiU^a in a bliiut lonth^ fDllow«d bj a ^ecimd t^Kith or 
nUbaT Jt*be» forniioy ftart of tht» lowi r margin of Ibe orbit. Outer antennffi 
oiliat^, moTfibJa basjit joiials QfJIudricnl, Bbort; 8c?<?ond joint oonBiderabt; 
atontei tha& tbo third. Lower toargin of orbit formeil by the teeth belouging 
to th« dxcd ant&nnal joiut, followed by n ^nxail tooth intervening bc^twL*en 
them and the poat-orbttal. Pre-orbitat tooth ijcarcely evidentf forming the ob> 
tni« tenninntioti of the elevated orbital region. 

Cholipeds Rtriut, longer th^m tbo st^cond puir bj almoat the len(;th of the 
handi arm tubt^rcaUr alK>Te. butul and ear|>ua smooth, the former broad and 
b^^TV, iitot)t«^r tbnn the itrni; dacrtyli obtitse and ^ixion^sbapt^d at end. the 
moYnblf^ ont^ with ti dngle tnberide on tht^ in tier margin. 

Hinder I imb« tut>er(!u)ar un upper anrf»cie; onritpnx and oh elipeds without 
t4»tQ«titoaity, but a few hoira aoAtter^ ou the htuder liuibi, FrtnaJea tua^h 
smaller than malea; tbe chclipeda tmalV^ abotit equal in length to the a^^eond 

Loaality— Gulf of Catifomta. 

^ vP 

Longth (if cin-apai , 10 13,S 

Ltmgth of first pairr -J? 11.5 

l^ti^'Lh of *» t*otid iiuir I'l 12 

Wulth of eftni(>u\ arrf)H>« Ih" |KmXt*rinr portinn, wb-^rw widumt. * ♦ li IS 

Th« arfok^s of th^ curapaK arc^ prominent, but without Bpine^; but tha tw# 
lar)£«t |Mj»t«riot lobt's of the uuti>ro-latpral miurgin wro tuborcular, and i|j«tw 
iMSv a few amall tnbcrelra un each po«ttro-lBti>ral margin. 

Color* iu flpirits, uniform reddish. 

No. 16. SoTcrtd apccimona, Ixrith «f xcs* in spiritft. Fluhor and Looktni;ti in 

%4.. Mithraruluf roronntua. Stimpf^ott, Amur. Jour. H^?i., MOC'tmil w^,. 
XXIX, li*C^. p. 131; Am Lye. Nat. Hiat., Now Yaik, VIL p. IWI; Wbili {f)» 
Uat. CTUI.U Brit, Muh,, p. T; T, Hak* Htta^^ta, I'rtKj, Acad. Nat, Bd.. Phil., 
D#o. !k, IH71, p. aaw. 
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This species ia mentioned by Hale Streets in hi& '* Ci*t»logae of Crii9tftCiQ| , 
itom the JgLbmus of Panazufii collected by J. A. MoKeil/' but Ibjii aatboT 
do«8 not stute whether the apecimenB were from tUe FaoiSe or AtUmtiiO sli^ore 
of the IstbmuB. It Ib fonnd at ABpinwiitl find tijong the BruxtUaii eoAsL 



25^ Tych£ brevipottris. Nov, sp» 

Garapnx an elongated rectangle with tlnn^te sides; rostrum shorty deprv 
Isminatei prt^^orbital Bpiu^ lung, elevated, prodnced ikJmost am far forwa 
a^ the iostriim when viewed from above, A thin broad lobe behind the 
orbital spine, eonceahng the elongated eyes exaept at the tip. Fixed joint of 
outer antennae narrow, and boldly reliaTed from the surrounding part&» sec- 
ond and third joints qyUadncat. Peduncles of eyes inserted ferel with, the 
fixed joint of Anienuna, Anterior portion of carapax bent downwards, x><>a^ 
fior portion shield-shaped, the lalerul iind poaterior margins overhangixig, the 
latter thin. First pair of Umbj^ ahortex than secondt scarcely projeoting be- 
yond the carapax. Second pair about as long as carapaxj slender; tiacceedin;^ 
pairs similar. 

Length of carapax. •,,.-* ,,.<..,,, . IT 

Width of ditto ..,* .,, .., .11 

A single female spe^men from Port Escondido, Gnlf of Oalifomia. 

The genend aspect of this Httle crab h that of a dried l^f ; the anterior 
portion, deflected and somewhat pilose, does not attract the oyt, while the 
uhleld^shaptid poaterior portion is very eouapicuous. From the cential tubef- 
cle of the gastric region, which is the most elevated portion of the oar^pax, 
a ridge is continued outwards os each $ide to ttie margin of the carapax, the 
surface of which is increased by eipau^oos with sinuate edges. The whole 
of this leaf-like posterior ^urfaoe is inclined in the opposite direction to the 
A^&tal portion. The pre^orbital spines projeot like a pair of horna immedi- 
ately in front of the eyfe-Bhields, each of which is an obtnae isoscelea 
with its apex directed laterally. 

Ah tJie Hpecimen is a female it U imposbibb to be certatu whether the ^ 
oheiipeda ai'e char acteria tic of the spucies, or of the sex only. I huTe placed 
this species in the genus Tifcht of Bell^ with which it has thtj fullowiiig chaf- 
acters in commons Eyes without orbitis, hiding below the carapax^ whic*h is 
oblongr wide in front nnd broad ucrossi the orbits, depreHsed, without post-or- 
bital spines, and with pre-orbit*J fipinett produced to a hue with the ro^trttni ; 
fLrat joint of external antenna long, unarmed. 

This form difiWrs, however^ from the generic dcTtcdptioii As fti^fiB^ 1>y Danjt. 
in the shortness of tbe rostrum, which is bent downwarila, but not mora 00 
than the anterior portion of the carapax. 



triaiui^^fl 
:hesnua^ 



ECTBTFOBlOaa. 

2G. Or^fiia qradth^ Dana. U. S. Ei. Exp., I, 106, pi. UI, f , 2, 
tiou, Vmst and Eohi. Pm. &. K. A., 10. 



Btimp- 
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Ofv^nm hffift. D«n«. U. S, Ex. Eip., 1, 1*>7, pi. Ill, f. 3. HtimiJ- 
ikim. Cruttt. Qnd E^hi, Pog, B> N. A. 

Both the Or^omtr, are fouud in deep water. Locidity, Ftaget Sound. I 
hAt6 not s^n eitbfif of theiia spacies. 



Pntiamn, Pearl Islands. 



Rtfp, Peabody Ao«d* Sci, 1869. 



A Btsgle sp«cimeii «f tMs fipeclei^ was fonnd im Mf . FiiJier'i oalloetioii, from 
ike QM Coast of Lower Califoroiaf 



Lookington « 



Proc. 



CaL At'fid. 



^ 



29. Inf*efmdfS (Mwrffrhgncfiiis) fl^mphiJUi. 
Set., February T, Is76. 

I have been in «orDe doubt whether lo refer tMe ftpecies lo Inachmdes or 
J/iaror^iVftr/iiJj, bnt £^s Ihe eye^ oi'e toIeraMy eloBgated and do not appear to be 
retnkctile within the smitW rtHiita, I prefer the former. On the other band, it 
frcini both genera io tbt' nbeeLice of a post-orbit/d spine, nnless a gingle 
le OD the aiitf rn-laterftl margin, Ritnaf^d ftlmost th«i leTigth of tht* rostrum 
behind tb« e^ca, can hnve a right to thnt name. The rostrnm k one-fnurtb 
the lenglli of tb£ posterior portion of \hv earapax. The waiii of a post^orbitiil 
apine s^arcelj warrants the fs^tnbUahtneut of a new gentii, bnt tho defiuition 
of tbe «{enti9 InovhofdtB mtiKt, to admit it* be ajtt^r^d tiUghtly, thus — 

IfutvWitits, Edwdfl and Lneiii. Cfjffipas taldt giUiosiu msfro lon^lumtihf 
am^Oi $pmti poit^rWali pfirtii ant nulla. Pedes ^^ p&itiki iai {(ntgtf fjrucHUmlt 
AfticftiuM (int^nnartttn fMcrmtrum Iman amfttstwt, 

Tb** word» ftiit mdta admit the pt*?sent spiici^a. Lociilltiefl— 8an Diego, 8an 
Lnia Obispo, both In Upper Califomin; Ln Pat, where it h^m been dredge*! 
from A bottom ol sand and nmd; San Jobl' latand; Amortigniido Bay; Port 
Emiofidido; Mnlego Bay- uU in the? Gtilf of California. The targcif^t ^pt'citntiii 
I have s««n, a mak, facoe^di la use the type in the poe««BBioii uf tbe Acad« 
tmy. The dimenefeiiii mtm aa foUowa: 

Length of earapax, indttdJng rofltnun. .,«•• .•*«•... 34 

0fmU»t width of ditto ,. « 13 

L«iigth of ILrAt pair* . ....... .40 

l^EgigUi of iieoond p«ir 70 

III length and B in width. The 
growth, oftda ao abnnilaut on 



riill' 



One of the IftTg*''! twnalcrt j i 1 1 - i 
eftmptJiof tbii ipedti is free U'.jm tku i>, 
malold oniba* 

No. 2. MaJe, San IMego^ 7 tm». Hy. HemphilL 



30. /iwKA^yst br^iHtomrum, nor, sp. 

C»n^pfii pyriforru, tVte r^gtonti lu the oontnJ lltxi* of the body tuorc cbvatmt 
than tbo lat^rnl regions. ItiiHtruni nliort, iciinplci, eon«niting of the npyionx 
t^nni nation of tho •eptmin dividing the k^^AHltm of the tji&«r aittertuff*. 0[> 
i the anterior sxtrenuty of eM^U foiweit« an MUta tootk, fta that th« roa* 
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truTi^ i^ somewliat trifid. Ejes long, not retractile. A small pre-orbitaJ ftpine. 
Fixed joint of exterual ant^nii^i^ prolonged exteniHlly into a Bliort but acut^ 
BptDe; movable jotiit» not eonc^&ted uoder tlie rdstnim. Flrat pair of fe^ 
shorter thoa the jjeoaud in tLe mule, thAG tha tliird ia the female; slender, 
^3^1indrical, the dactjl^ litmight, in contact throngbout their whole length, iitid 
almoBt equrd in length to the mantis. Four hiuder pair^ blander, ci^'^Hiidrii^al, 
the second rather more than I5,' times the entire length of the carapax, Cmt- 
apax and ubdomen tom^'nto^ii, ehelip«da tomentoBe* four hinder pairs ciliate, 
gideti of rpstmm ditto. Lociility, Mngdiile^itL Biiy, L. C*; dredged at i» depth 
of tkrt^e fathoms* Four females trnd one male, 

M. M. 

Length of oarapax* .♦..,,.**,. .,-.-,*.-,.*,....,-.,.,,,,,*--,,,, ^♦S 
Width of ditto., .., ,.,..., 6. 

The fecanlea are wider in proportion than the iuale«. Notwithstanding tb9 
comparative sbortnetia q{ thu rostrum, and alBo of the carapaX} the clmroctem 
o( the ©jfe© and antennae prove tbk sj>oeies to be an Inacholdei, 



PEKICEKID^. 



FEnicEan?^. 



31* Puytttia grucilis. Dana. U* 8. Ex, Exp.. I, 117, pL IV, f. 3, BUmp- 
srm. Cinst* iuid Echi* Fae* S. N* A-, IC* 

Lociditit^B — Paget Bounds Yancouvef'ii laland; Mutinv Baj^ Alaska; Sftn 
LiXim Obispo, 

No* — . Male, in spirita^ yanoouver^a Island. 

No, 19, Female, in spirite, Mutiny Bay, Akska. Freftented by Ala>ik4 
Commetclul .Compii^uy. 

32. PugvtUa RkML Dana, U, S, Ex. Exp,, I. 117. pi. IV. f. 4. Stimp 

son. Crust, ami Eohi. Fac. S, N- A., 17, 
The oul}' locality at present certainly known for this crustacean is Sun Dl* 
ego. Dana eaya of hiu lip^eLmen, *'■ From California/* 
No. 9. Several dried apedmsua from Ban Piago, Henrjr HemphiU. 

S3. FeUmia iongiocutU, nov, ap. 

Poiterior portion of carapai broadly triangular^ poat-orbital spine expande* 
Inms-^rbital width rather less than half the greatest width: roBtrum *lici 
«toqt» bifid. Stomachal region prominent. Fixed joint of external tntentuij 
emarginate at apex, the outer tooth lifiat©, not longer than the inner, Pednn- 
cles of eyes about equal in lengtb to the diiittiiitje between the eyes, Finit 
pair of feet about equal in length to the seeond nud to the lengtb of the body; 
maros tuberoulate; hand thin, bioad. smooth, marbled; fiiigera touching uJk 
the extreme lip only; a tootb 011 the in^d^- of the movable £nger near its b««e- 



I 



ACADEMY OF 8C[ENCES, 



77 



Font limdar pmm short, alender, cylindrical , netoBe, exo«p^ tlifl taroiiG. whicli 
i««iQoot]i antl fining, like tbe mauafl of Ihe firBt pair. Carapax and abdomen 
tomentoae aboTc^ and beluw^. A single sp^eimea, male, found among a nnm* 
ber of imother specie 8 from diflfereut localitieSp so that its locality is nnoertain, 
fnfther Ihiin that it in from Lower California. Length and breadth nearly 
eijtiitl, Hbont eifbt millimetresi 

Tbiiji ^pme& diifers frnm Peldnta, Dana^ in the ]«Qgth of ihe ^yofi. The un- 
iennie are not hidden by the rostrnm, bo tJiat it is impossible to plaee it 
among Ibe Epifiiiina^. It uppearn^ to me to be in its cbiuraciera JntermrdiJite 
betwei<n Acanfhon^x &nd EpvtUuM^ nndtherefofo should And ft place in FdiinUi^ 
bnt to i^eommotl ktc it the c_hnract+^r, ** Efjes mt retroftih^ ihort," m-mthe 
ebfl ttRed to " £jfM not rtttradil^, <>/ vnntihte Imffih/* 

S-L EpMm productm. Randall. J. A N* 8. Phil.. VTIT, UU Gibbps. 

Prne. Am. As»o:, IB50, p. 173. Dana. tJ. S. En. Eip.. I; Kia, pi. 

Yl, f, 2. 

The Bgnre in Dana*M work ref^resienla tiitt (etitali^, whitb dijHTtTfl ao mnetf 

from the male that it might etisily be mifltriken for a diatinat speefmi. The 

largest specimen in this coMeeiion H a mult) from 8autA Bo^a Inland, CaU. 

collected and presented by W, G. W, Harfonl. This apedroen di^playi well 

ib« differencpB between the f^exeii. It is nr tiled with a Urge puir of ahelipedi, 

tlus kiiid und f^ngeta of which equal in length the breadth of the i-ariipai. 

Th« four hinder pairs of lega are long and slender, and the earapax in all iti^ 

I diin«ndc»ns greatly exoeeda that of the ff^male. 

No. 4. Male, Unci spedmc^n, dried. Santa Barbfo-a. W* G, W. Harford^ 
No. 5, Ftinjule, dri**d. Donor unknown* 



35, 



cit , p, I7:i. 



EandalL loc. di.» VIII, 1^, pi. tlL Gibbe». he. 



It u rathei fttnitige that this oruHiaeean ^brruM uot b>vvi< fouitd its way iuu* 
onr collection* ltaiiJ*tU giv^s " Uppi i dalifoinin *' an it-^ liHNUily. 



S6* B^akm mirnmuM. Lrickington. no v. 9p* 

Eofttmm largcf thati nm\^\ in th«^ genn?^ the eniafiginiil<«d extremiiie«^ diver* 
gemt. Triina-oibitid width rtroall. No pre-orbit*il or po»l-otbitaJ tpina. An- 
isaro-latefal mar;;^u wttb two triaugnlar teeth, tbo aiil*^Lir nmeh the largest, 
their front margin at right aaglea to thf camtmi. Without the aut«dor 
of thft tweth, tbt> form of the cariip?ii would bti triangular* Di^unee from 
the ant^'rior line of tbtf ilriat toicih to tip yf tottrun* wiwiiit Lfjual to th« po*l4*- 
rftoT jwirtioo (if tbecnnipm. rind pair of ftset in thi» iiiale Mikit than %\w 
E>nd, iin^ciri* obtii*** and liup»«rfe<^tty ppoon-iihapf^d at their tip*. Ei>{hl jun- 
ior fet't filial drr, cylindH'*»l, nakoc!, exiMipt terminal joint, whlnh itt Iringinl 
b«l(>w with ihurt *etae. feuti)ti}nut4i joint with onir or two «muJl ipinoii tm 
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the uader side. Localities— Pent Escondido, Bfiu Jose IsJandt both in tite 
Guli of Calif oniia. Foutit] dt low tide under aionea aud in ouraL 

Iieagtb of civrapai. . ..,.,.♦.*.,.*. 14 14 

Width of ditto., .. _ , .._ 11 12 

Ijength of first ptiir. , , , . ,.».....,.,.,,.. 18 

The earapEiSL uf the Urgent female m stont^r aad broader than that of the 
largest tual^, but the latter more tUau makes up for this deiciaQcj by the ^x* 
tra length of his chelipeds. lu some of the Temati^s the mautLS it tub-ercn- 
latedt but is smooth in the males and in other ftimales. 

No, 17» Hale and femule, in spirits. Fisher -and Lockington . 

37, Parthenf?pi! (Lajiibnts) pmiclati^ima, Owen. Zool. Bee<^hejr*s Voj^nge* 
HL pi XXIV, f. 4. B^mpson. Gmst. and EchL Pac> 3. N. A., IH. 

38* LatHlfrm froma/outh, LocMugton. Pru«>, Cal. Aond. 8c J.. Feb, 7lh, 
t 1376. 

From BcMta de Los Piedras^ Sinaloa^ Mr. W. J* FiBher brought two stiiull 
Kpecim^ns. 

Nu.^. Santa Oatalina Islands Hy. Hemphill (dried). 

3U* Cri/pt(ipodia occid^taii$. Dana. Am. Jour. Sei.^ 2d ser*^ XVIII, 430. 
Gibb{3a. Pruc. Elliott Soo. Nat. Hi^t., Charleaton, 8^ O. Sttmp»on. 
Ora»l. and EohL Pac. S. N. A.. 18. 

Dr. Kellogg^ read the following paper: 

m tia. A. E£ixoo<i. 

Stem annnal, amctf branching from the base, somewhat aeabrnua throngh- 
out, slightly dec II rren tangled; k^ayes opposite — npper small (A-ineh long; 
one or more liue^ wide), scjaaile^ abluug-linear acute; base atibcla«piiig 
meu'giD entir©» or obsohtely tootbed and acabrulofie; tiowetg a^lliiry, se«aile 
or aub*s«8flile, aoliti^ry or tjla^tered — «ix to nine or more to a whorl iiiToLirijig 
the intern; petals whitish, obovate-ctineate ; daw abort » nearly aa long as 
oapaute^two to three Umes Lbe oalyi; stigma, fonr-lobed and capitate^ itj| 
twice lougar thau calyi; capsules, ovoid, subquadrongulari angles aligbtJ 
marked (, eight-augled chiefly near the truncate apei; the four intermwHali 
angles often proeeaaed into obsolete secondary teeth). St?edfej obovate, mi- 
nutely roughened and vtsry obUiseJy striate; redditih brown. Muddy margins 
of streams^ aud lakes ; sptcate frui&ed through ont raiun atem and braischea. The 
lower leaves tire wanting iu several collect ions; intramarginal veins e^^reetl- 
ingly obicure in the upper lesser leaves^ 
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W. N. Loekingt^n read the following: 
Reniark!§ upoti the varlouji Fljihes known as Rock Cod- 



si w. k. JwOCmsaQTON. 



PrdbAbly the most abnudftot fish in our mnrket«i are thoae known as rmk 
eo4. At least aeiretitaen aped^a are ihas called* eleven of them b^loti^^ng to 
Ctirifr'a geoDfi Stbastes, lour to Chiropnh, and those others lo tm man^ ^^pn* 
rftt<e genera. 

In 1854, and the iubseqnaut yetirs, as will he found by reference to the finrt 
▼olntue of the ** ProeeeflJDgs nf the OaUfomirt Aoiidemy of Soieucea,** the dU- 
tinguished i ethnologist, ^. B. Ajrea, dtiacrib-ed eight speciet of Sebtgftks^ he- 
Cidea ft lfirg« number of other fiahea — abool aiitly>eigbt iu olL Of the etoTOn 
flpaeies of SftH;tsit'^ df sciHbed by Ay res and Girardt we bave within theee \a^ 
two tuouthii found in tUi^ markfltB all but three, tiz: *S*, m^frocmcUis, A^rr^; S. 
tiwufata^t Ayree^; and S. f^rfifU, Ayrea, The tlr^t of tbeiief distinguished by 
#<BVLtf«l blriok bftude *cioss it« body, is well known to the fiHhennen; of the 
ond, which is characterizi^d by its elongfite^d body and light yellowish brown 

itor« with bluckiBb brown Apotfi, the Ac^adem^ posBenses a sp^imen^ but I 
bnYe not yet st^n the IbirdT and Dr, Ayrei himself itales that it w rare. 

4S\ rmh4ft\ Ayres. Thia ipedee attains a large iize and a weight of from ten 
to twel¥« ponnds. It is of a& almost uniform bright r«dp with a great abuu- 
danoe of small aooeaaoiy scales on the laj^ ones, 

S. htiiHrmaciilaius, Ayrea. Thia rogy-tinlod fish may readily be diatinguiBhed 
from S. ruW and ^. roaaeeiUt not only by its much email er fliu^enmons, but 
alao by the row of thf«e bright pink ipots wbioh adorn ^ach flank. It doea 
Oot ap]>eiir to exceed a foot in length. In thi.' month of J tine it was frequently 
brDQght into our markets, 

fi, rtuHKsus, Qirafd. About thta ip«d«« then Is etui some imbigaity, and 
Ji ia not milikaly that two distinat forma ana oonf onuded onder thia nama^ 
Thm nama waa flfit appliad by Olrard to a larga apaoiaa of St^adts Agnrad in 
the F. E. B. Hep., vol. %^ pi, xxii| and inoorr«ntLy supposed by that natarallBt 
to ba Ih^ same with the S. rahtr of AyroA. Giriird's figure b in many r«apeota 
tanltyt and in hia description h« refers to an error in the form of the oaadal 
fin, irhich is drawn rounduJ, whiU in the lisli it is MiilM^onciaTa. Thi^ DUtllnc^ 
flgOfa given by Ayres at Pro. C»L Acsftd., vol, U. Og (i2, in mor« oorr^ot, but 
Ayrns gives DO df acripUoQ. As I have lat^tly Lml th« mlrant^ige of bAndling 
m^'' ni*m, I think it may be well to BOtka a few partionlara, aome of 

«hi .. L rnantioned by Giraiil, Thi; vanlnd ftoaata long and palnt«d, 

aaarty equaling the pectorals » and axtandlng bayond Iha vont; th< poetorab 
atan aia loug and pointadt tha longaat raya axianding lo within four loaliift of 

raoo. €Mm AoASi Sol, Tol. VIL— «» 
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a perpeudionlar drawn from the firBt atial spine ; nnd Ibe tft js of Bat^b 
pairs oi fins are sHm and deliciit«. ' 

Tk6 aecond tpitie of the aiiol fin i» stout mt, bttt ia aborter thfui Ihe third; 
the first ftoft taya oi the anal iit© fery long, much exeeediog tha posterior raj«, 
and extending to the Qfigin of the exterior rajs of the candal: and the caudal 
fin ia most diRtinctly sub-conoa^e, with the line of the outer fin raji CKintiiiiied 
forward us n ridge for Bome diatance along the caudal pedniiole. The two 
lower apinea of the preH>perciiJnin are more d&v&loped than in Girard*& plate. 
Mid the apinons doraal ia id ore correctly shown in Ajrea' ontUne figure* 
Ayrea haa, howei^er, omitted the ohRracteriatic broad short apine Bitnated di- 
rectly o^er the centre of the maxillary. 

Oirard gives his S, rosamtts " two piLira of amall and honxontal apinea*^ 
upon the upper aorfnce of the head. The apeoimetia we examined were pro- 
vided with lj?e paira of apinea^ none of them very f^onapicuoua. There are 
two long, low, orcipitai Bpinea, between which and the eyea are three pair^ of 
very amall spines; n fourth pair (supra-orbitala) ocoura on the extri^me edge 
of the upper margin of the orbit^ above tbe papit; the apace between the ejeft 
in nn4krmed, and the fifth pair ia aitnated between the noetiils. 

Gimrd givea the color a^ " a uniform reddiah or enmaon tint, lighter be^ 
neath than above,'* characterti which agree with S. rtiber. S. ro&acetts ta li^ 
from uniform in tint when freah, the upper portion of the bead and back be- 
ing extensively blotched with a darker red than the ground tint, inclimug to 
brown. In view of all theae differenoes, I think it not improbable thitt Girard'a 
figure may be that of another speciea which I have not yet seen^ in whieh case 
Ayrei* apeciea would no longer be rmamiia^ aud might ftlly be uajtied 5. 
A^reniL I may hi^re meutiou that I have bad a large specimen brought to me 
from deep water, and prt!s§enting several differences from the typical S. ms^ 
etm^ but, as it ia deformed aboixt the Jawa and doiisal fins, I thinli: it best At 
present to inctnde it under that apeeiea^ 

B. ntbuifMus, Ayrea, is u tolerably common fish in our mark eta ^ and ia per* 
haps one of the moat beiiutiful of this gorgeonaly colored genua of fishefl, 
adorned as tt is with yellow bands and blotohea upon a dark, almost blackf 
ground. The largest specimen in the eoUoetlon of the Academy is ©leTea 
inches long, but has a girt of nine inches and a hnUi thia species being one 
of the stoutest and deepest of the genus. I subjoin measitremeiite of another 
specimen which came into our hands : 

Length , - . 11 

Length of head — ». * ^ ,,...*... ^ ,..,..*♦, - 3 

Girth in thickest part . , , , 10.2 

Length of spin«QB dorsal ....>....,.* ,,,,•.. 4 

Leogih of caudal fin .,,.,. . ..............#• , * ._ ^ ,....*,, , % 

Length of pectorals ........«.......«,.,,.. >,,,,..........*. %B 

S. pauvhqtims^ Girard. Thffl ia one of the moat singular fishee of the | 
tta lower jaw reaching forward and upward no much that the tip of tha 
dible eontinuea around the cone of the dorsal outline. This epeoieB it 
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j^t^m common. Following are the dimendona of a speoim^n recently pre> 

sen ted to the Academj: 

TotaUeDgtb _ 5.3 

Length of head ,,,....*., **,8 

Length of apinous dorsal ..•...*. 4.S 

Length of caadal , . . . . , , , ,*3 

Lenglh of veatrale , 3 

Length of lower jaw. . , , , , « * ♦ * . 3,5 

Girth in thickest part , ...,,., 3.7 

DtAmeter of eye .......,., ....,.,,..,.♦♦.*. 1 

S. tnciaiuxps. Giratd, In the month of Jutie this speciet was abandunt in 
the markets. It i& a sober-oolored fish, ftttired In bliick and grQj» the b]A{*k 
In TttryiDg proportiona npon the lighter gronnd; and in idze it Is usually supe* 
fior to S. ni6er und S, rosaeeits. 



S.Jt'ii'uhts. Ayrei. This speoies ii not m nnoommoa an Ajtm beJioTed it 
to be wben he dt^soribed it* Duriog Jnne of this year it wm nearly u ftbmn- 
dwtit us S^ hrfromacHUiitL% S, mflaiiojtx^ or S, nHnctilattiit^ Ajsd more flO tkuUL 
either spe«ie$} nf SrhfiMt.^. It is rcridily ili«tiaguif)h9d by the groenisb bfown 
and yellowish gret^n dutsi <if thtt tuLck and eid^^a, i^ well 0.1 by the thiitl epiuo 
of the anid tin, wLieh m l^ngt^r thau I he fltscoud^ in^t^nVl of A)>oi]t equal to it, 

M& ^'' mrhtrwpit, which is ii closely allied form. The lan^etil ^p^eitnen aeen 

* Hb meift^nrt^d 11^ follows: 

Tot^l length....... .,... 15,5 

L«ag^ of hiind . ,,^^ ,.*i U 

Length of spinous dorsitl. .«.......*... 4.S 

Li'ogtb of ciiudol. . « * * «.,.*.,. .......*.,,* , , , , 3 

Giith iu ttuckei«t purl ...,,. , AO 

DxAinHi'T of *^ye * * ..**..*.. , 1 

S* ntiricuiiit*m* Oimrd. Thi^ tUh can alwayM be diHtingui«hed by « black 
iimrk upon each of tho itcHWoverH, vvty obvioan in tliH yciunj^er dah, and atif' 
ll^t4iQyy dititiucrt, thoogh U^a oleiirly outUnod^ in oUlat HpvAiaenn. The gen- 
I eolor is A dull re^ldifth brown, with doudiitgw ot h (Urkur tint t]|K]tn th« 
I and aidnt^; thene eloitdtugii, like the bluok Kpot 1>«<fan9 mcntioni-<], becom- 
ing muTti d\tt\\iiQi\ iinti indiAiiucI with inGronsing Kijcw nnd a^o, Thi« nppe^ifv 
to bo Ih*^ oidy npLHri<)ft of Srhi»tfH whieli (requetitft the Onklatiil Me of thi^ iwiy, 
wbvirt' it in vi^ry roiiiinfiuly Uketi with hook and line ff>oni tht> ruilway wltArL 
Thm^ hny (ip{»n th«' Ojikbitid 6id«i ih Ifese »Alm« thAu at 81m PmndAeo. the in^ 
flns of lh« tidt* diknitiiing tip the frorth watera of tho BiK!nunento »nd other 
amnller riTt^rH aud cretikH, and thn^wing tlieni t^jwurd the nuUci-lntid, Hjirty 
of the mttrine flFiht*». tli49rtif«>rts do nt>t vifiit ihu *xde, wh)lt» Hultntin Are frc« 
^nmtly tnken i\iitn\ A Inrgi^ S, auHc*thiius menraNHl ft« to) Iotr«: 



82 



PROCEEDINGS 01 



CALIFORNIA 



LFiigtb. ._.._, _ 16,5 

Depth at origiD of first doreaL .... 4,7 

Le&glh of dorsftl ......,......,,.,. . * . . 3* 5 

Length of he&d ,.........,,*......, *.*..,,*..,.. 4.3^ 

Atinrhicththtis feUs. Girard, Thifi rapaoious fish, a oear rekd^e ol the 
wolf-fi^h of ihe Ailaudc, attains a large size. One obtained rec^atl^ in lh« 
mtirket measured four ieet nine and a half iuchea from Etnant to tip of candal 
ft a, atid otit) of larger iltiuc^UKiotifi was received bj Ike Academy Last year, but 
was lost for want of a vessel esuffioiently large to contain it in spirits. The 
apecimen described by Girard wae oulj' fifteen inches long, Sonje few weekg 
ago I saw in the papers an item detail mg how some one in the north of this 
Stat£i had found an *' infant sea-«eipent " seven feet longj with a Jong dn on 
the haek and another below, both reaching to Ihe tail, a t^onieal head and 
large teeth ^ etc. Tbe description was. fn fact, a tolerably corrt^ct one of n 
specimen of this fi»h of about the aUe of that sent to the Academy. 1 1 U not 
Yery common, bnt ia occaEionally brought to market, and is eaten by Uur 



BK0tn^Ji& Meeting, Au0Uut 7th, 187(i. 
Dr. A. D. Stout iti tbe Ckair. 
Sixty members present. 

DonationB to the Maaenm; From Capt* H, Johnson, ovarj' of 
viviparous perch, larva of Prifmws Cnli/ornwus. From J. P. 
Dameron, specimeu of GiUichfhy» mirahilij^, From Win. J. 
Fisher, specimens of Conorhynchuii, sjjhyroma^ argetdea, Tetraodon 
pfjWa, 3IuEtelus Culifornif^uSt lVdch}ptottt^ ovaftis^ Paralabru^ neb' 
ulifeTf Seismicossiphm puli^her, Anjifniosus Pacijiem, Gddsimui 
pmw€ps, Grapsus drigosm, Trom J* M. Middleton, five speci- 
mens of cinnabar from Sulphur Banks, Lake County. From 
Henry Etl wards, one specimen of silver ore from Austin, Ne- 
vada, five specimens crystals of cinnabar from interior of chim- 
ney of furnace, Lake County. From Governor Wm, Holden, 
two specimens silver ore from Elko District, Nevada. From 
Mr, GlaaSj calc'Spar and asbestos from Calaveras County, 
From A. J. Severance, two specimens of greenstone (diamond 
drill core), from Yuba Count3', and two specimens of silver ore 
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from Nye County, Nevada, From C* !>♦ Gibbes^ four specimens 
of coal from Australia, Nauaimo and Mt. Diablo. 

W. N. Loekington read th© following i 

BTolos an some Calilortiia Marine Fisties, with Descrip- 
tion of a New Bpeeiea, 

BT W, Iff. LOCKIKCJTOlt, 

Mr. W* J. Fi&lier, foruierly Librnrisn of tUin inslilution, is now engaged in 
coll^Tting oijjects of Ntttir^l History oq the ctmst of Lower California. I 
have up lo (iiis periM leedv^ two coualgatii tints from him^ con^sting of 
likiiii of birds nad mniamilft, ^i^elb, orii»taa«ti« and u few reptiles and rftdintes. 

As the Academy kindly mdatod us by fomialiiiig lUcobo), iind as we ^Ah 
CC} do our best to make the colleotion in thk btiildiug u complete one ae f«- 
gaid!» CfdiforuiAa 9pecie», \^'e shid) from time to time, as we aj-e abl^ to idea- 
tifj and deacnbe them, present apeoimeQa of aueli foims oa are not m itt 
poBaeai^on. 

The work of identJfj'ing tit ne(?»^B8ftrtly film, and onr time limited. It i& 
mlended for tlie futtiro to fnruiiib no tee with the speeimenfl preiiented— ^^shett, 
cTQitaceAf etc. Otir time baa hitbefta been ocicupicd entirely with the fishes 
and cmstacea. 

Aiuotig the former are two or three forms wUieb I believe to be new, and 
•eTeral others whjch iire not brought intci onr mturkets, allhoagh they have 
tMan d«ttoribed by Ayrea or Girardi and range aa far north aa San Frandioo 
Bay. 

We preaent this eTening Hpedmani of inch ot fheae aa we have been ahle 
to identify or dea&ribe, and ^e greatet' part of these nates relates to the sped- 
mens presented. 

Mr. W. G. W, Harford, who baa assiated me greatly, has himself taken most 
of the meaemrementa given in this paper. 

ASnUa oymrhynchm. Gunther. 

Among the fishes forwarded to na, the only soft^Buned ones were two bt^ti- 
tifnl epeeimena of about the size of a maekerel^ ^luwiug with gold upon the 
oideSt i^d with darker metalliL* rt^fleetioutt upon the back, tbi^ prevailing tint, 
however, eapeoially below, bt^iug that of biirtiiiihed silver, 

I aliould have boUeYcd the^m to be frvah waler dith had I not known that 
• verytbiiig from the waters yet sent by Mr. Fishor wna m urine, Uafortn* 
nnttUy the Ii^Ih] attached was fio in] tired by thn alcohol thai It wis losi in 
unpacking. 

The Mtrncture of the te<*Uii b<iw«ver, prfiVMl the fish to be no oypritKdd, 
tbe^ al>n4«nee of an adipone &n -' oountt^d out '* the iMiluum and other 
Out' of the cltipeoid or hen fug faiiiliy, tbervfore, it munt bti, l^ioth 
by Iti atructiir^ nnd its marine habltiii. Yet it •eumcd n very diiiNrulnr U«r* 
riikg^ with its rounded abdomen (the herringa movtlj have a laharp ahdomon) 
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and ih6 ouiious jallow gelatinoun membrane, wtdcb covered the ej'es ao an 
tu leave no outward trace of the orbit. 

On i^iiLminiag the g^^nera and speeies of clupeoid^ given in Dr, 6ni]th«T'& 
Viduable cat+ilognei I found, how4iver, one sp«cie», the onl3" one of ite g«nns» 
and tliia the unly one of ita tribe, charaeterized, fimong other tbingH» hj tk 
Hat abdomen (whieli I take to mean not ^arp as in the rcs^t of the familj), 
and iin *' adipose mynibrttn& covering the eye.** I therefore conclndeni that 
my tish was an eioniple o( tbitt Bjngular speeies» and ray belief was strength- 
ened by the close agreement of all I he other characters, aa the numhet oi 
^ rnya, position of mouth, teeth, ete. 

The only differencb I noted was in the color, which Gnnther givea as 
^'nniform eilverjt'* but it must be remembered that tht^ae apeeimeuii were 
m neb fresher than Guntlier'ft could be; and the much greater previilence of 
the gold i\nd dark metallic reflections in on<3 of tbe specimens tbrtn in the 
other, appears to show thiit tbo tiutfi are VBriable. Thia point I hope to 
settle ere long, by the aid of Mr» Fisher. 

Following ate the dimennioufi of one of the Bpeeimeiia: 

Leugth . , . * . , . .,.,,,... , ..*♦...,.*,,,- .* ...,,,*. , 3.7 

Length of head .,,.♦»...,,,*, » » , ....,,.*.....,,* 9.5 

Length of base of dorsal . , . . , - 3.5 

Tip of snont to ori^n of dofsal... 6. 

Length of candal .....*,,.. , , . ♦ ^ ,....,,.,,.,...,.. , 3« 

Tip of enont to baae ol anal ..*.,♦, .*,.,.*.,.*,*..,, 8« 

Girt in thickest part, just in advance of dortsal ^ > ^ . , * 7. 

This apecieH ha,*? been fonnd in the Atlantic and Irnlian Occam, and one 
of Gnnther's si^pecim^na waa from the Pacific Coast of Central America, but 
I do not find that it has previonsly been reported from the North Paoific. 



I 



Atgifreio^tis PaciflauSt n. ap. 

Greateiit height of dQrs.*il ontUne, immedijitely behind the eye; greiiLteet 
depth of body, immediately in front of anal. Proportion of length to great- 
eiit depth, about as 7 to 15. Lower jaw longer than upper. None ol tbe rays 
of spinous dorsal elongated. First three riiys of eoft^dorsal very long, next 
two decreasing, the remainder nwtirly equal. No free spines in part of 
onaL Fir^t articulated ray of anAl much elongated. Finit three m^a of 
Boft-dorsid undividedf the others much branched. Membmiie between mye 
of anal very ^hort, rays tnnoh branched^ except tbe first, so that the anal 
appears to conaist of many finlets, eapeelally whtn depresi^ed. Dentition 
and brancheostegals, normal. Pectorals ve^ long, one* third the total length 
of the fish. Fourth, fifth and aixtb rays (catintiug downwards) tbe longest. 
Ventrals very short and small. Dora*l outline dtpreased behind snout, then 
nearly perpendieul^ to abovi^ posterior edge of orbit, thence almost strmiglit 
to origin of soft dorsal , thence rounded and rapidly narrowing to pedunele of 
tail. Caudal lobes very long and narrow. The greatest Ihieknega of tbe fish 
is between the eyes and the bast of the peotorals. Formula of fktk&; D, 4 or 

5, ri; A.iV;i'-A;'^-^' 
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Nuinerous ipedmeus of this Bi>0cies caught in MagdalecA Baj hare been 
examiJied by u% and carcfful oompjiri^on witty the forms dosoribed in Guu- 
ther*s cai&togae has kJ me to thts couclusioik that thia m a new apeoiei. From 
A. iHmn^r ft difTtrti in the extreme shortneds of its ventrals. none of the rajfi 
of wbii^h, or of the* spinous dorsAl^ ar« coBtmued into fiUforni prolotigatiDns; 
also, ju ihiA grt^ater proportiouul length of the peetoraU From A, mtupiiudH 
it cnn be nt once dbtlnguisbed by tb« proIoBgatioii of tli« first rays of the 
soft dorscd nod the anal. 

The dime&«ioni of a large spectnien are iiB follows: 

£xtreis« lettgtb is. itrEight lijm from the tip of lower jaw to tip of lower 

lobe of tat! ,,,.*,,, ..,.*......., .,..,,.,.,.,,-_*. 15.5 

Extname hotght in front ol anal fin ..,.,,,,..,.,.« . ...««« , . . , . ,.,,., 7,2 

Height immediately behind eye. .*.....,. ..,.,,,»,,,,,-. 6,65 

Oi«at4^9t girth... 14,60 

Length along profile from tip of lower jaw to origin of soft dorsal.. . . . . 10.6U 

Length from tip of lower jnw to ofjgin of anal 6.75 

Length of bas& of soft doraal . * - • , ....,..*.....,..,...» E.60 

Leugth of bo^ of anul . . ,.*.. S.5D 

Length of base of pectorals ,,.,,,.,.,,,...,._.,. , . > .S'l 

Length of head above orbit ..., . ................ 3 

Length of pectotais, 5,45 

Length of Tentrals. . ... ^ .,.....,. . . . . i . ,$ 

Length of oandat to dirision of lobes ...«*» . . , * , » 3«25 

Length of lower lobe of candal from fork .,.,,...,,, tl.4D 

Length of npper lobe of caudal from fork, ^ ,., ^ .,.,*, . 2 J5 

L«Dgth of longest my of dortiat^ .,..^*.,.,^,.,.,,..*.. -..««•«••,,•*.. 4.10 

L«Dgth of longest ruy of anal, ..«....,,« ....*..« ..«».. S 

- 1.8 

2M 

, .75 



Length of lower jaw 

Plstkrice from tip of lower jaw to orbit ,,.,,......,. 

Diameter of orbit, .*..,,... ..,.,,,,,...,.., 

Greatest ibielmen of flah 

One or two tpedmeskfl exeee4ed these dlmeniioni. 



Ctidrmiionfrmy^im, Gtd. D, B. P. E, E. Be|h. tol. %, p, M5. 

Of ihifi genns of iibarkfi^ so interesting from its ooourr«iti^e in gvologloil 
tiine aa far biuik m the Derouinn Age, only four Apeoit^s now ed^t; one of 
tha«a^ ('\ phlliipi, is th« (ift«n~i0entionecl Port JuekiMjn shark; another* C» 
frmwim, hi^ been eongbi in the Bay of Monterey, and oovtiis along the eoisl 
al kfiitt m Uit aonlh oa Miig]da1ena Bay, Lower Calif ornJa» ifom whioh plaoft 
wo reoeir^d a cingle &ne ipodmen* the dimensions of which are appended: 

n, in. 
Lt^nglh ftom Up of anoni to tip of oamilAL ,,>,,. . . /2 6% 

Length from Up of snoni to origin of llrvt domid . B% 

Lmglh (rom onpn of Urst domal to origin ^li «oeond doruU . . 6X 
Oinmnil«ren4fe immodiat«ly in front of ftni gill^otiaiiJug. ... * . 1 1% 
Cirenmfof enea taunediately in frunt of paotoiahi . « 1 Ijt^ 



86 



PROCEEDINGS OF THE CALIFORNIA 



Circumf erenow immediately behiud drsi dor^aL ,_...•«*..„.• 11 

Oirotunferenoe ]mmediut6ly in front of fteooiid dat>!al, ...•.«. 6)^ 

DistEiuciu from tip of snout to eye . ».».,.... .»,,,,,..*♦,,. 2% 

LongitudiBiiI diiMneter of eye, ... .........*• ^ .... *. H 

Breddth Wtwuen mipi fi-ocuUr ridgea . - * t% 

From spiracle to tip of stioiit ...... ....*,... ..,..*. 3 Ji 

LengtU of pectorals along antericir edge. .........,...,,,..., 7 

Height of first dorsal spiue . ........*, , , Sfj 

Length of bflae of first dorsttl . .,-,,.,,,,.,,,,.*,,._ 3 

Length of hti&e of siecond dorsal. -,.,.,.....,..,...,.,,,,. . S^ 

Length of ctaBperii froiu op«mng of aaoa^ ..,.«*•.*.,.. * 4K 

From anufl to lip of stiuut ,,.*...**..,.,..*,.*..*....,,**.., 1 X% 

Width het'ween angles of mouth. ,..,.,,*,.»,...•.,,.,* , - 3M 

Trach^fuduH ovatiis? Gunther. 

Among onr fi^h were several apeclmens vhieh appeared to agree in erery 
respect with Girard^a genns Doiioritm { Trathpioiiis^ Gtirttlier), and to be ve 
near tbtj species named by him. D*Uiodon car(jlmm$i.i, A compariaou of pro*^ 
portion ate dimtinelonfi, however ♦ iDdnces me to consider it os helouging to the 
loug-known species T, ovrt^w, which has preTiously been found in almosl er- 
ei7 »ea from the east ooaat of North America to the ehonea of Au»tralia« The 
dorsal spinoa are, one direoted forward^ six with membrane attached, and one 
at origin of soft dorsal. The principal measnrements of th« 8p«dtii«ii pre- 
sented are iia follows: 

Incha, 

Extreme length , ........ ll.l 

E^ttreme depth from dorsal to anal ».......-..,.*...♦ •..♦,. &.19 

From tip of upper juw to tip of first dorsal spine, following otitline . . « 4,0 

Thence to origin of soft dorsal , .,.,..,. ... , . , . , . . ♦ , . tJl$ 

Length of base of soft doraaL ...,,. , .....*».*».*.,. 3.2S 

Length of Tf aaei of anal ....,,.,, , . . . . ..,.,....,.,..,>... , , . 3*0 

Length of vase of pectoris 0.5 

Length of pectorals ....<.. 2*12 j 

Length of ventrals ,,.,.♦* ,.,,..-....,, ,.,...,.,,,..,...,...,. 0.1 

Greatest gfirth ,,,*.,.,, ,..,..,,.,. ..... .10.63^ 

Girth at base of pectorals ,,..,... *....,,. S«5 

Length of bead ......... . .............. « 2,73 

Wt^m otbit to tip ^f npper jaw. . . , ,,,..,....,.. 0,5S 

Diameter of eye ...^.. ,. ,... ,...*.♦♦* ......,,,,.. , 0.60 

Qr«ate«t thickness of body between eye ftnd pectorals «...,..*.* 1.: 

One of the spedmeni w&s at le&st one-third larger in dvery dimension. 



Paralakrox fn^M^tr. Grd. P* B. B* B., X* P* 3S, pi. iii, fig, l^. 

This species does not, so far as I know, oocnr near this vidnity. as I h^ve 
not yet detected it in the market. We haTe Beveral specimens from ^an Bar* 
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tolome Bav, Lower CAliforma, where they were tnken juniing kelp. 

longest specimen mehsure^ tm foUows: 

Ft. In. 

Eitreme length ..,*•.-*, .... . . . ^ . , ♦ • . . * , 1 5J^ 

From sQout to pqptertoi' edge of operculum ...,.«, i • . • $% 

Ease of dorsal &n^, ........... . . . « 7^ 

Base of spinous portion of fin ...*.*,« t^ 

Oironmfereuee in front of pectornla » .... 10 J^ 

From sxioat lo ortgiti of doFHal . * , » B% 

Froui sQont to orl^n of ntial , . . ....,...»<,.,...»,,.. ^ . * »> • H 

Length of pectorals. ■ ^ SJ^ 

Prom anoat to origtn of pcijtorjila. — ^h 

Length of rentrali . . — — 3 



Th9 



Thi9 i^ ciue of the cc^iiimoiieat ^ha^kfl <if Bi^n Fmncrisco and Tfimales hajs^ 
IB nleo found on the cofti^t of Lower Ciilifoniift. Ayrm described it aa a 
"JUtutkhi^, but ita fe^th, though isomewhiit ptiveuient-likt^, iind» tu mimy eaaes, 
have point* or <5tisps, wherefta m Mn^ktus th^ lire wholly amonth. Both this 
ftpedes And Jtfri3rl«/t<j Cali/ormctt^^ GJU, are commonlj culled '* dog-Qtih,'* but, 
though from their smull i^ixe, they f^samble the renl dog Aah or Sc^Uutda*, 
they dilti^r from them gre^atlj in tbeir teeth, Emd in the ahienee of a uictitntitig 
menibrfine to the eye. A large apecimen, procured tn thia buyi menaored as 
folbwe; 

R In, 
Tip of snout to end of tniJ ....... . . , 4 3 

Tip of snoat to origin of first dorsal. .... ... ^ ....,» ^ . • . . • • 1 3 

Origin of first dor-ai to origin of second ..«»•«»»•« 4 1 4 

Length of bfi«e of «)«cond doraal ... .......................... 4.o 

QfefttMt length of pectornb *.. 8 

Length ot bead on bkck..... ... ... .» .... % ^ 

From anf«nf>r margin of lower Up to origin ijf saud .1 10 

tincnit to atiterlor margin of lower lip ... . .,....,..,*».,.. U.25 
Qre^Ltatt cif^iimfareQee at ori gin o f an ttiHo r donud ^ •••*•*<.. •! 

M^iMtehnf Cati/omittti, Gill, 

This is the common " dog^fiah *' of San Fmncisco Bny. It doeti not tutmlly 
aUain th^ dLmenaions of Ibe apeoies lant narni^J. And la iMi^dlj diatinguiAhed 
from th^t prettily marked spaded by ita plftin nuif^trm alatj hae, beoooiiBg 

wbitinh hemestb. 



Thi« fiab was the fir»t of tht* liity* eight Cniifomian »pecit?« dtaonbed byPr* 
W. O, AytcH, and its deeerlpdon form* the fitvt page of the firHt Totnnie of 
ibe pfoetftilflgw of this Aondamy. The stii*Uit mtmbftr of apiDona rmya in 
dortaU Vbm p ge i in ci of a posterior canine tooth, and the atfavn^o of ecales on 
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ihe pre-operculnm, do not »llow of its atoBnificrutiQn in the genus Xa&nt«, imd 
Dr« A. Gnuther canddorg thosa pecullantieii auMdeutly marked to wactiuoI 
the formation of a new genua for its reeeptlon. Fortunately for ns, we h&r^ 
u yery fall 8erit?8 of specimens; had it not been for this, the eitrenie forms 
wonid certainly he eonbidefed distinct f^pecies. Not onlf the coloxMlion, but 
tht' form of the h^ud, vartefl greally, bnt the variutiouB will b^ fonnd, ou @om- 
parmou of n unmljer of flpeeimetiB, to Hhiulo into enoh other^ and the extreme 
foiiiiH are found nlong with ©Jicb otht^r among the flontmg kelp. Soma of the 
gpecimeua werv takeo at a depth of eight fathonifi, bxst still near kelp. A hi- 
bel [ittached to a highly colored specimen gi?ea the following pnf ticulAze of 
the colore when fresh - 

** Iii» golden^ with a red rim; bead to pectonUs htaclit including upper jaw; 
lower jiiw white. Pectorals, Ten trail, caudal and dorsali blaok. Body from 
head to u pei|>endtc^ular from' behind anuB, deep red, shading into light wed 
under belly. Frotu nnuB to end of caudal, black." 
One of the largest speoimenB mt^nsured a* follows: 

Ft. In. 

Total lettgth. ....,,., 1 G 

Base of dorsal fin ,.. , 7.1 

Height of soft dorsal ,.....».,♦,.•,,,,,.•,...,.,.,,,....,... 3 .5 

Lfeugth of tspinouB portion of dorsal .,........,.**,. * . , 5 

Length of base of aoal. , ....... ...,..* ., , 3.5 

Height of anal * 2.5 

Length of base of ventral ................................... 1 

Length of ventral. ,..,.♦*.*.,.,*.,,.,, ,..-,.,..,_,.....,♦* 3 

Greatest depth of body» at origin of soft dorsal. .,,....*,,... 5.5 

Greatetit girth at origin of soft dorsal. ,,*...,.,*.! I 

Length of tail .... 3 

End of snout to ongin of dorsal, fallowing the outliiie G.5 

Of this rare species one large fipecimen and three smaller have been ^enl to 
as. The largest measared as foMowa: 

Ft, /«. 

Extreme length.. _ S 10.5 

From tip of lower jaw to posterior «lgfl of Dpercnlum 2 

Baae of flrHt dorsal .,..,. , . 2.6 

Tip of lowest juw to origiti of first donal. 1 1^ 

Base of second dorsal .,..,..., , %B 

Tip of lower jaw to ortgin of s&cond dorsal 1 9.6 

Length of tail 5:3 

Girth in front of pectorals. , 8.4 

Tip of lower jaw to tmterior rim of orbit. 4 

Diameter of orbit ...... . , . ♦ ..*....... . * . , . l.l 



C. W. Kreager was introduced by Mr. Trojer and delifered a 

lecture on * ' Flying Mftchines/' exhibiting and ©xplaiiiing at the 
same time a model of a Joying machine of hi^ own inventioD., 
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Reottlah MEETurG, AuouiT 20th, 187 6, 
Vice-President Hytle in the Chair. 

In addition to the usual exchanges there were presented to the 
Library two volumes of the Aunak of the Obserratorj of Mad- 
rid, and two volumes of Ha^rden's U. S* Geological Survej. 

Dr. Kellogg read the following: 
Notes aiict D#*ioriiJtioiis of Home Callforuiau l*iaiiti«. 

11T DtU A. lC£I4^aCI. 



G. EU«u, of Sweden, placsad in &ar hands for determttiiitioti his pkntd 
<?ull(5cied iieiir Fre^tiOi CnL A bp#ci^ otmiimHlii4 i&ppeivrs io b@ ue%\ 

Tiscitl-glnndtiliir chiefly nbove, som^wbal pmb^ooent throughout, %~l foot 
hnmching from the has^, whole plant more or loss purplinh. Badicla and 
lawiT cnnhtie leaven 1-2 inches long, on slender petioles; lAmlnal outline 
oTjite^cihlung, ohlong, at oblong-^iibitp4ihilftte, pmaatifid, rachi)^ nerved, nor- 
rt>wtiig into the petiole, whieh from long becomes yqual m the lower cauline, 
lit length very short toward the summit, hut all petioUl^; lobes Tnriahly den- 
Hcnlnte, ftomewhiLt hispid and oilliate, Eiimplj dentionlale-piniiaiifld m the 
appear red need leases; peduncsl^s subtietilorm as long a^ the flower; calyx 
eolored, pinkish nbove, jeUowiih beneath dotted with krge purple spots in 
Enaa chieflj on the upper side, at length beootning obUqtic y,-^ the pednn^ 
ale; teeth somewhat triaagular-actita, lowor a bttl<> ahorter or Hubeqsiat hi 
flower, 1-2 linea, connatelj incurred, oloaing the thmal toward luatimtji^; 
U{ipt<r tooth elongating to apparently tikloe the length of tLe lower or m^arlv 
liu If the length of ihe calyx upw.irdly curving; coroUa y^Uuw. & Hmglu lower 
loU« uftf^n while, nboQt fiirt* Um>»* or twice tbe calyx; tulx' a lender, t lit out ut- 
piin4.hng« lubes nbont eqnul; capftiili* obloTi|<:, iibtaHi*, uarrowing at the bimt: 
into A short stipe* 

Aluo a Vieia, whieh appears tci bt? new. 

A vnry low (fi-G tochie) And sbnder pereumali aroot or ascending, flt^suoQii, 
llt>-fMur*jmgUil, briiuching from tlit^ base, flnoly pnb«jicfnt or nearly ghiLbroiui 
itu^hout; IravuM nhort, abi»iit onf^ ini'b, tf<ndrilii ^implf* or rudiinentHry: 
leiifltfia one to tbref' imirn (ormt^re?), Mu narrad. ol>orAta nr ovHl-i4IiptJc, 
mtJcrouflti* about half-iTieh long; utipuliK narrow Uncff-acititntiate. entire, dt- 
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flextKl snbulate lobe ane-lmlf to one-third shorter; p^diiDdes ti-3 iuches long^ 
or about twiL'e the length of the LenveB ( rare Lj equal), 3-0 flowered; flowent 
Inrge^ thr£fi<^ quarters to one luch toug, c^\j% t^u^tierved^ obliqnelj tubular- 
campaunlate; teeth shorter than the tqbe» i;wo upper slightty shorter^ bnuner* 
purple blue; the short wings aud keel ^Mtish; staniinal fiiiE^atU very oblique; 
gtjgma fimely villous, u line or m? on bot|t sideei; (>od gUbroi^s, one inch or 
more in length, flat linear-oblanoeoUte, narrowing to a short stipe; 12-14 
seeded. 

Mr. Bamuel Braunan, Jr., placed in the Academy Herb, h new plant col- 
leotied by him on the top of Granite Mottut, Oak Greek, K«ni Coupty* April 
l8t, lS7i, 

Pha^lia BrammnL E. 

A low spreading annual^ four in<^hea to a Bpan high, much branched f^s^l 
the bu!^, densely minute caneseent pnberuletit throughout, htid vir^cid viUcmfl' ! 
glandular above ^ racemes f^orpoid, beeomlug oppoEdte the upper leases; 
leaven oblong in oiitlino^2-3 iuebes loug, %-% iaeb bvoad— petiole y^-% ibe 
length, bi pinnate, lobea sub^jessile^ few pinuatifld above, oblong, orenate tiud 
lucisely^creuate toothed or snbpinnatifid with roundish lobulea of variable 
size and oi*der; corolla open fuiiDel*form with a broad eampanulaie bordfer; 
lobeA rounded, bright blue^ gi^nitals included; li lam cuts naked, somewhat in* 
folded at the base; style shortly bifid, hiri^ute below; oalyx lobes shorter than 
the tubes, spatuIatti-Uui^ar, about twice the length of the oval hirsute capsule; I 
fla«da oblong, compre&sed, centre depressedf the thickened margiu trans ven&lj 
corrugated; about 12-seeded. 



Btem-elimbing, perennial, qnadraugular^ somewhat striate, Bubpubesceiit, 
mostly glabrous, often glaucous; leaflets about eight, scattered, very varlablei 
linear to lanceolate and ovate-lanceolate or oblong ou thu same speoimena, ' 
aoute, mncrouate, strongly three to five-nerved and v<?ined, reticulate, glab« 1 
roue above, rarely subpobescent beneath, petiolulee hirsute; common petioles ^ 
about eqmd, Hubtrigomd, slightly channeled nbove or margined, pubcrulent, 
relatively stout, tendrils two to five-parted; stipules small, semi^siiggib^Le and 
semi^lanaie, upper longer lobe acuminate, aubfaloate, entire, or rarely lacim* 
iate, notched or toothed, lower mostly repanddetitiLtu; peduncles stout, about 
equal, rarely becoming a little longer than the leaves, sevcu to ten-flow^r^d, 
flowers very large, tscarlet-purple, pedicela pTibe«\;ent, two to three timea the 
length of the caly:i, articulated; calyx obhquely cam pan u late, pube&oentt * 
aighteen-nerved, upper teeth remote, very short, trLangular^oute; the latoral, 
sublanced nearly twice as long as the upper^ and a third Itaa than the lawer 
tubulate tootU, which is about equnl to the lube; banner about one inch in 
length and nearly as broad, ein arcuate, re flexed; keel an inch or more iit 
length by half an inch in depth, ucute or subacute; wings narrow, ahoder; 
style otavate, somewhat flattened and folded » or grooved on the out side iii;ii 
to the keel, villous t Jong the inside, on^third to one>half ite length; padu < 
tliree inches in lengthi glabrous, vompres^eda symmetrical, 10 to 21) seeded^ i 
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colot cimiamoii brown, insod^ of the tatvea fajverj satiuj^ ae&dB about hall 
the sijee of eotninon pen, verditer-greeniah hu€; allied to X, iKi!j/mtitphu4. A 
elimbing Tine, six to ten fet^t oreeping ov^t bushes, and, with ils numerous 
braneheB and weiiUh of bt-iUi^ntly gaj gcnrlet-purple flowtirK, eeeu ^1 & dia< 
tsflce preBtvnte the illuuioti of a grand flowering ahrab, natiiriiUy suggeBting it 
j|g &n iippropriata fti^oeflsorj for siyh a purpose in onuuuent&l and rural 
iidornment. 

So rue spec! m en B have altogether filiform or linear leases, and filciform eub* 
nifttt* entire stipules; some with brighter scarlet flowers^ and others purple 
dnto abound; but they are not deemed Bnfficiently uniform and distinct to 
entitle th^cn to yarieties. Specimens presented bj J. M. HutoHngs, Esq., 
f^om southern Cikliforniai 

Dr. K^ogf; exhibited apeoimens and made aome obflerratiuna on a variety' 

of CtMoTfiitt kpiaka^ Gray, from Yosemita Valley, The specimens were far 
more deiicate than the original type, iu eyeT? respeet, even like the ^est 
Bewing-thjrettd ; the mowt peculiar feature being the disposition to twinw» as oe- 
caaion offers^ around contignoua wt^eds for support. The pliintSi four to fivu 
Inchea high^ have flow<?rs of similar form and relative rplntious, but Bky hlut^ 
instead of pluk; anthers aph(>roidal; capsule three-»eed^d — aeculd elUptie> 
Bonaewhat prismatic, subglabroust or a little rugose, and appc.'ndioulate ; tha 
whole plant atipUate-glaudular. lower leaves opposite (one to two or mofo 
paira) flUfonn. Ae we have but two apemmena, we reaerve a thorough an* 
i^y»ij} rather than destroy them. Its proTi«ioniU distinction might welt be 

Mr. F. P. MtiLean, our prumiidug hotauical friend—late of the California 
Utii varsity, now Joboa S. Hopldua University, Baltimoie^-on the eve of his de- 
parture ]>ln<!ed in our bauds a specimen of Fxoralm^ ticketed ^* Streatna of 
Tatuplpaifl, l^i7ll/* which app^ar^ to be ui^w, 

A low-ftpreading cuh-ahmb, nior^ or hmi ownaaoeiit'lPttbMOflit, with abort bh 
•irliite »ofl hair throughout; teav^e di|£itat«lj^ trifoliate, slender p^tiolen ver^r 
liboirt U^2 liuea k>ngK appr*?s^ed; atipulea eBbulato. etronj^ly nerveil <3^ 
^^taloi^g: leaflets euur.ato. oblong- obqvato, reeurve-apieufate, mucronate {% 
m%Unch long, %-:i tines bruad); terminaJ compound Apilcea aeHsile, t~S 
inches long; the brancheH (mimtly (iin>pb>) 1-2 injches long: Buwcra deuaely 
cro^dfHl (n4i-ti)0 ur rrivri^K ^^'O' ^niall (2-3 lines), itidigo btn«>, aybae«Afl», 
or p^dfc«Ia barely Jri-liue; jHjrsiatf^ut VmwUj narrowly Uu<*indat«»-A«uiniDate 
alxjut as long a^ the flow«rs; calyi t«i^tli ovaie-acutt% Iow«<r looth about ojkv^ 
third lunger* acuminate, hanncsr auli-oltoordate cuuvate into the olaw, wingn 
about eqtmtt ^^*^l t^hortc-r: k'^ume glabrous, ovati^oblong, ac'ut«, wrinkli»d and 
mugheuud. AUuhI to r, flt,flimjttin and *}hlamotobfs, but n'adilj di*tinguiab*d 
bf denaer branchr^a, fohagii and tlitWdra, bmnching ipikutr the folU^iAiid 
IfHirait intf^rmutHl wilh th*' ftt^weis of the b>)a» of tht^ q)ik«iit and iiImo urowtl- 
ingtham; toiigt.'r muiI whiter pulie^i^uct^ and t«<ry mai^ aborti^r p«-ti4ihM aitil 
padkitU, and rrlativt^ly tit liMgor Hilpulea, anil braet»»; hIho, diJTvt^'iieti of 
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Iijgtime, etc. But not so readily froio F, bradmUM of the Cape of Good Hop«i^J 
The upper sarf&oa of the leaves become of & di^rk vcircligrb^green m 
like Pttakmtemmi macrosiaf^hyfi at Torr., but aU pniis of the dower at>& md 
perfectly seprufate and distiuct from the ataminiil sheath, as in Psoraieia. 
We ftre indebted to Misi Anderson for the following Lake Cuoittj liiipiii; 

Lnpiniis seHctdtt^, K, • 

Stem woody at the baee, afleending* low {% to I foot), pubesceaea wyt«,j 
dofldj ftppreiaed, nn If clad in a stlverj sAtiny ^een tbroiighout; leaves 
inches long; leafletn spjitalatej extremity hrooiUy rotinded obtm^e (abrmpi^ 
mucronation motitly obsolete )t base aarrowly cnneate, %-/■» tlie length of the 
petiole (or 1^1/^ iuches); ruoemeB twice the length of the If lives (abont 
Inchee long) ; flowers BnbTertidllate or scattered, purple bine; pedicela rath 
stont^ ftDgkflj rartfly as long — often shorter — than thecidyx; bracts dumdno 
calyx cumpanulate» neither gibbons nor spurred, upper lip ahoiily two*tootlia 
Uia scarcely Itmgor lower lip ob^oletely three- toothed; bracteoles subulate, i 
line or more i^ length: banner Home what short, slightly pubescent on Iha 
back; wjiigbi broad, naked; keel Eicnte, a little dllfate; pods 3-&-eeeded; 
tnre legume nof seen. 

The description of P»jfnlm nmcr^ifiiihytt in the recent State Botany should 
be amended ao as to include ohdraoteristio coast forms. In this vicinity tliej 
are weakly scabrous with elevated glandst as in the desoription of T. and G.; 
laaflets rhombie-ovate, pubsaceut above and anbglabroya beneath; pednndedj 
%-l foot or more in length, or 2-6 limts exceeding the leaves; pseudo-bti 
teoles of their base, sometimes developing into accessory leaves; tipifeea Rtm- ' 
pie, oi- briiuehed by twos and threes^ th** fiorftl portion 2-8 inches long, cylin- 
drical imd densct or scattered; bracts relatively broad (2 lines}, or half 
length of the calyx, rhombic, the wbmpt ttcniniiiation very ahort, early de 
nous; cidyx 4-6 lines long^ lower tooth % to ^^ longer, but shorter tbaji thd 
flowers » 

Closely allied to PhaatlUi <iiUiaia, Benth., is another form worthy of note, 
collected by the late Dr. Andrews r 



Phtwdm *jia ml ttftnttt , K . 

Stem annmd, a fipan or more high, with few branches at the top; hispid 
tmd jitipttntt^'glimduliir, mostly throughout; leaves ovate-oblong, Bomewhtvt 
seven-lobedi irregularly si nn ate- toothed, three- nerved, canescent-ptibesiceia 
chiefly above^ petioles equal, or of npp^ir leaves shorter; spikes siiople, axil 
lary, leafy, terminal one naked, ^t length elon gad ng" into loose rtvcemes, ped* 
ioels declined ai^cending in fruit, genitals much e^^erted from the blue rotate 
corolla; calyx lobes linear-spatulate hispid and stipitate-black glandular, and 
on the inside villous, % to 5^^ tbe length of the capsule; atjle dfeepiv 2- parted, 
shorter than tbe bejurded filaments; capsult' ovate-oblong» acuminate, iiispi4 
and oft^n glandular on the outer third » ubout 20-seeded; seeda triangular prit- 
matiCj minutely alveolar-pitted. 

Among other obscrvationii, it is deemed important to place on record 
the Hon, Yice-Preiiidenti H, Edwards, presents to the Academy m ttatu 
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form o( the true European BHlis ^^erennUt found by him in ThrookmoFton's 
Canon, groMing ii3 moist ground, nenr the foot of Mt. Tatnelpais, in a per* 
ieeily wild sUte, remote from any habtl&tion. 11 baa been dx\ly studied, and 
c&refntlj analyzed, and ie nndoabtedly the plant indicated; of course, it only 
now sports a aingle seriea of ^hiie rays tinged at tbe ti pa with pmple; ia 
fiUghtly f educed in um; tho floret tobt^a proper are more hairy; stigmatio 
app«ndagefl not qnito no brood, and ratber more elongated, when ^mpared 
irith the onltivated plant; the tirst flowers are on trt;e scapes, later flowers on 
Tety ehort or tnited alemH; occBaionttUy u leaf develops on the proper pednn^ 
hIb aboir6 the rosulate olustered foliage below. 

Blender, weak and prostrate (1-1% feet); leases opposite piimatifld, lobes 
3^, broadly lanceolate t:»Dtire, sparst'ly hirsute above and along the wina be^ 
neatbt aubaessile, the narrowing boae ciUfat€^; pednodea axillary, hiriiiite, 3-4 
inchea long, or 3-5 times the toavea, ereot but recnrriDg near the cupsnle; 
^yx BttnoiiIiLte and increaidng to age, lobes ovate, acnte^ hinnite; flowers 
large (6 to S llneH), bine «ith deeper blue veins and pmple spottt^, hirsTtte 
within at tbe base, twice the length of oalyx, naked fno scales, folds or 
llgnlea at the base of filaments) ; stamina 3 long and 2 shorter, base hirsnte 
(anthers dark porpk); ^tyle 2«p4rted above, hirsute below, atigmas capitate; 
oapsules hairy, 6-seededj seeds large and rongh. 

FonDd by Eellogg and McL^an^ near the Guadalupe Qnickiillver Minti 

Dr. Eiften also eollectad speeimena of a (^harming little annual Impini 



A Uyw, slender annual, barc^lya span high, ereetandiUK-endrng, branoliftdtaiBI 
th« bi^Hi4, hairy throughout; lower leaves long blender pclioled ( relatively aheiiar 
»bove» or from about thre* inches to less tbnu im inch); leaflets lmea?-i|Mitu- 
lutc, iitt«ntiate at bnae, somewhat canalict^late, mucronate, <UB, %»^;-inch 
long, 1-2 lines wide, stipules adnate, aomewhat mcmbranoua, lanii^-ciiibulate, 
weakly attenuate, i-G lines long; main rai^eme M> inches, thori«i of thd 
btanchea 3-i, rather cluaely flowered from near tlie hnne (oommun pedtmcld 
naked below abiml 1 inch); pedioels abort and sinnder; braela liiiear-laiio^- 
acuminate deGfcluoua; i^alyx colored, short, iippt^r lip 2-paitttdt lobes aetit^, 
iif «mt>a<?ntis lower nlHmt etiual, jniuutelj 3-tuotbf^d, braoteoloa minntely oli- 
ioitre or wuuling; tlawers bright orange ar golden, rotinded bannjir drifted 
lib a few oblong pale bluish Ftpots near tbe infolded crntre; wings obtose, 
ly aa broad aa long; keel naked; ereamy<bn«Hl pod, nbk^ug-linear, 74inee 
long by 1% wide, lortilose, gUbrona, i-&8odod, seeds rhomboid, letiUotilar, 
btftck blotched at tho gafininal <»nd and black spotted along the Hdge of the 
b«velefl margin, on a leoilen groand. 

Owing to the very obtnas inflated witi|^ ootiformiti^ to Iba iffiwmd omtUm 
and lii^ of the banner, givfiS the flowers aomtwhut tht? <ipp«anuico of b«iidi of 

gold. A ehanning plunt for coltWatton. 
Dt, Kisc^n also brings to light a nt^w apades of Vlarkia, 
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Clarkia EiseMana. K. 

Stem glabroos and glaucous, 1-1^ feet high, erect, branching above; leares 
OYate-lanceolate or ovate-oblong, acute or subacute, repand-dentioulate, 
sessile, lowest leaves subsessile or very short petioled; petals entire, lamina 
rhombic on a long slender claw, toothed on otie side at the insertion; alter- 
nate stamens perfect, a broad densely hairy scale at the base of these filaments 
in front or on the inside, stigma-lobes equal, the very slender linear capsule 
sessile, 2-3 times as long as the obpyramidal calyx tube, hirsute together witii 
the calyx. 

Camping with Mr. Galen Clarke, he brought in the following: 

PotentUla Clarkiana. K. 

Stem perennial, tufted or dwarfed, and depressed %-l% inches, bearing a 
single pair of opposite rudimentary leaves, pubescence scanty, at length glab- 
rous; leaves temdte, leaflets nearly orbicular 4-6 lines, coarsely 5-6-toothed 
(if simple, 7-toothed), terminal leaflets short petiolalate; bractlets half as long 
as the calyx lobes, subacute; petals yellow, shorter than the calyx; about one- 
flowered. 



Regular Meeting, SEPx^ifBEs 4th, 1876. 
Dr. A. B. Stout in the Chair. 
Twenty-two members present. 

Wm. Q. Kreuger and Thos. Mui-ffen were proposed for mem- 
bership. 

Donations to the Museum: From Mr. W. P. Truesdell, tar- 
antula and nest. From W. J. Fisher and Henry Edwards, 
specimens of Crustacese. Also, ten fish from Mr. Lockington. 

W. N. Lockington read the following: 

Remarks ou the Crustacea of the West Coast of North 
America, with a Catalogue of the Species iu the 
Museum of the Califoruia Academy of Sciences. 

BY W. N. LOCKINGTON. 

CANCROIDEA. 

Family CANCBiDiE. Sub-Family CANCBiKiE. 

No new species of this sub-family appears to have been found since Stimp- 
son described Cancer antennarius. 

Cancer magister. Dana. U. S. Ex. Exp., I, 151, pi. VII, fig. 1. Stimpson, 
Crust, and Ech. Pac. S. N. A., 18;Proo. Cal. Acad. Sci., 1, 88. Can- 
cer irroratus. Randall (not Say.) Lockington, Proc. Cal. Acai. 
Sci., 1876. 
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The localities giveo by Stimpson for this abundant species range from 
SHka to Monterey, and I have two yoang specimens among miscellanea, col- 
lected at Magdalena Bay, Lower California. 

No. 25. San Francisco market, dried,' male. W. N. Lockington. 

Ctmeer graciUa. Dana U. S. Ex. Exp., I, 153, pi. VII, f. 2. Stimpson, 
Proc. Cal. Acad. Sci., I, 88; Crast. and Eoh. Pac. S. N. A., 20. 

The only specimens I have yet seen are those in the museum of the Cal. 
Acad. Sci. 

No. 26. Two females, dried. Locality unknown. 

Cmteer productus, Randall. J. A. N. S., Phil., VIII, 116. Dana, U. S. Ex. 
Exp., I, 156, pi. Vn, f. 3. Stimp., Proc. Cal. Acad. Sci., I, 88. 
JPlatycardnua productns. Gibbes. Proc. Am. Asso., 1050. p. 177. 
Stimpson, Crust, and Ech. Pac. S. N. A., 21. 

This species has been found at Puget Sound, Tomales Bay, S. F. Bay, 
San Diego, and Magdalena Bay, L. C. 

No. 27. Several young specimens from Monterey, dried. Dr. J. G. 
Cooper. 

No. 28. Young, dried. San Diego. Hy. Hemphill. 

No. 40. Male, in spirits. S. F. Bay. W. N. Lockington. 

Not only are the yoang of thiti specien very different in appearance from 
the adult, but they are so variously striped and marked that a superficial ex- 
amination might cause them to be considered the young of several distinct 
species. The specimen described by Dana was not fully grown, and, like all 
the immature specimens I have seen, had the teeth of the produced front 
low and like lobes, with a short suture on the carapax between each iobe and 
the next. In the adults, the teeth of the iront are more separate and more 
acute, and the central tooth more produced than the lateral ones; moreover, 
the nine antero-lateral teeth are distinctly separated from each other, and the 
body near the antero-lateral margins is thicker than in the young. 

The prevailing color of the adult is red, becoming darker and more brown- 
ish above, and orange or yellowish below. Among four young ones found 
onder stones at Monterey, two are chocolate, with a somewhat darker tint on 
the elevated parts of the carapax; a third, bright yellow, with irregular 
blotches of dark red; and the fourth, yellow, with narrow red stripes, giving 
it a zebra-like appearance. 

An examination of young and adult specimens only would lead to the be- 
lief that they were distinct species, but a full series of specimens, of all sizes 
and ages, reveals their specific identity. 

This species is common in the bay of San Francisco, but I have never 
found either it or its young beneath the stones on the beach, as is the case at 
Monterey. In April of this ye tr, half an hour's search under the stones at 
Preston's Point, Tomales Bay, procured me twelve fine adult specimens, all 
or most of them females. I did not observe any ova attached to them, and I 

PBGC. Cal. Acad. Sci., Vol. vn.— 7. 
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thought it singular that on a second visit paid to the spot in July, I could not 
find a single female, though at low tide mark I secured an overgrown male 
who had lost too many limbs to retreat with sufficient quickness. 

Cancer aniennarius. Stimpson. Proc. Cal. Acad. Sci., I, 88; Crust, and 
Bch., Pac. S. N. A., 22. 

No. 29. Female, dried. Probably from San Francisco Bay. Wm. Stimp- 
son. (?) 

No. 39. Young, between tides. San Diego. Hemphill. 

No. 41. Female, with ova. S. F. Bay. W. N. Lockington. 

This species appears to frequent deeper water than C\ productus or C. magU- 
ter^ as, though occasionally taken on the lines of the anglera in San Fran- 
cisco bay, I have never known of its occurrence on the beach between tides. 
It is found on the ocean shore near Tomales, and occurs as far south as Mag- 
dalena Bay, Lower California, where a fine specimen was obtaiued by Mr. 
W. J. Fisher. 

The sides of the chelipeds are beautifully marbled with dark spots upon a 
lighter ground in adult recent specimens. 

Sub-Family XANTHiMiB. 

Until very lately not a single representative of this sub-family had been 
found upon our western shores, proba.bly because the the first collections 
were made in the neighborhood of San Francisco. 

The species named by Stimpson and Dana were collected at various locali- 
ties from Monterey northward to Sitka, but the coast southward from the 
former place to Cape St. Lucas, and the shores of the Gulf of California, 
have been, and still are, comparatively uukuown to carcinologists. 

All the species of Xanthines described or mentioned in these notes have 
been collected in the last mentioned localities by Mr. Hy. Hemphill and Mr. 
W. J. Fisher. 

Those species which I have previously described from single specimens 
furnished to the Academy by the former collector are most of them more 
fully known to me by numerous specimens obtained by the latter during five 
months spent in dredging and collecting along the uninviting shores of Lower 
Calif oi-nia, while those which are new are in every case the results of the same 
indefatigable collector's labors. 

It is somev hat singular that, so far as I am aware, not a single species of 
this sub-family has yet been found along the shores of Northern California, 
Oregon, or Washington Territory, and I cannot avoid thinking that further 
search may disclose some. 

The genus Panopceus is represented on the shores of Central America by 
two or three forms which have not hitherto been found so far north as Lower 
California. 

I own myself unable to perceive any sufficient reason for the separation of 
Xantho from Xanthodes, but I have relegated two of the narrowest forms to 
the latter group. 
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Atergatis cristatissimo, Lockington. Proc. Cal. Acad. Sci., March 20, 1876. 
La Paz, San Jos^ Island, Amortiguado Bay. 

This pretty little species does not appear to occur on the west coast of Low- 
er California. 

The color of the carapaz in spirits is the same as in the dried specimen, 
viz., bright red. 

No. 30. Two males, dried. From La Paz. D. E. Hungerford. 

No. 42. Male and female, in spirits. W. N. Lockington. 

Actcea meandricus. nov. sp. 

Front four-lobed, antero-lateral margin without conspicuous teeth; postero- 
lateral margin highly concave. 

Entire upper surface of the carapax covered with involved rugae; those of 
each areolet distinct; areolets separated by sulci. 

Chelipeds equal, their upper outer surface rugose like the carapax, the 
rugse giving way to rows of tubercles on the underside of the manus. 

Upper edge of the manus and carpus an acute angle; inner surface of both 
perfectly smooth; meros smooth on both sides, compressed. 

Hinder limbs with compressed joints; the meros smooth on both sides, ex- 
cept in the fifth pair; the remainiug joints rugose on their upper and posterior 
aspects. Meros of fifth pair rugose above. Fingers of chelipeds sulcate, 
short. Sternum cavernous; abdomen with transverse rugae. Color, in spirits, 
dull red. 

Locality, Mulege Bay, Gulf of California. 

Two specimens, a male and female, are all I have seen of this well marked 
species. 

M. M. M. M. 

Greatest length 20 19 

Extreme width of carapax 27 25 

This little crab has a peculiarly compact appearance. The rugosities of its 
limbs are so arranged that when they are folded up close to the carapax not a 
portion of smooth surface can be seen either above or below, the only smooth 
portions being lateral and hidden. 

Heteradoia. nov. genus. 

Form of carapax as in Aetata, but with an external hiatus to the orbit, and 
its lower margin divided into two lobes. Abdomen of male, five-jointed. 

I am loth to form a new genus for a species which resembles an Aetata so 
closely in its general aspect and form, which, in my belief, afford far better 
evidence of the real affinities of any animal than are afforded by variations in 
the form of the orbit or the length of the basal joint of an antenna; but I 
have no choice in the matter, as the genus Acia:a is defined as "without an 
exterual hiatus to the orbit," while the genera with the lower margin of the 
orbit divided into teeth have a seven -jointed abdomen in the male. 

Heteractft'a piiosus. nov. sp. 

Aspect that of an Aclaa^ but the orbit with an external hiatus, and its 
lower margin divided into two separate lobes. Front two-lobed, upper mar- 
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gin of orbit a long thick, sinuate tnberole. Teeth of front, upper and under 
margins of orbit, and a small tooth just external to the outer hiatos of the 
orbit, red, smooth, shining, and naked. The remainder of the upper surface 
of the carapaz thickly tomentose. Antero-lateral margin with three sharp 
teeth projecting beyond the tomentosity. Begions of oarapax fltotinct. Cheli- 
peds tomentose, the carpus and manus covered with tubercles arranged in reg- 
ular series on the outer side of the manus. Bight oheliped larger than left; 
fingers sulcate. Tubercles of manus and carpus red, the red predominating 
at the distal end of the manus. Longer hairs scattered at intervals among 
the tomentosity of the carapaz; hinder limbs thickly pilose. 

Localities, San Jos^ Island, Amortiguado Bay; and Port Escondido, both 
in the Gulf of California. 

Several specimens. The largest pair measure as follows : 

M. M. M. M. 

Greatest length 19 15 

Greatest width 27 20 

No. 43. Male and female, in spirits. Fisher and Lockington. 

Xantho tenuidactylos. nov. sp. 

Front declivous, antero-lateral margin without distinct lobes or teeth, thick; 
anterior portion or carapaz somewhat negose, granulate; carpas and manus 
thickly covered with large granulations above and ezternally, the granulations 
extending on to the upper and outer surface of the fingers; fingers sulcate, 
those of the right cheliped (which is the larger) rather short; those of the 
left cheliped exceedingly long and thin. Hinder legs somewhat tomentose. 

Color reddish-brown ; fingers black. 

One specimen only, a female, taken at low tide, on the flats at La Paz, 
Lower California. 

M. M. 

Length of carapaz . 15 

Width of carapax 11 

Xaniho grandimanus. nov. sp. ^ 

Carapax transverse, antero-lateral angles not prominent. Front four-lobed, 
the central emargination running back as a deep sulcus across the frontal re- 
gions of the carapax. Upper margin of orbit tumid, backed by a deep sul- 
cus, giving off at a right angle, a sulcus separating the median from the lat- 
eral regions of the carapax. Antero-lateral teeth, five; the first two long and 
low; third low, but somewhat shorter; fourth mach shorter and pointed; 
fifth very small. Areolation indistinct; frontal and antero-lateral regions 
granulated. Right cheliped very large, smooth, meros hollowed out through- 
out its posterior upper surface so as to fit closely to the under surface of the 
carapax; carpus large, heavy and rounded; manus broad, rounded above and 
without crests or tubercles; movable finger with a very large tubercle at its 
inner base; fixed finger with three or four tubercles. Left cheliped similar, 
but much smaller; fingers much smaller proportionately to the manus than 
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in the larger cheliped; fingers with numerons tubercles on inner surface. 
Hinder limbs ronnded; the two last joints tomentose. 

C<^or reddish-brown; fingers slaty. 

Locality, La Paz, L. C. 

The dimensions of a large specimen of each sex are as follows: 

M. M. M. M. 

Greatest width of carapax 71 60 

Greatest length of carapax 60 41 

Length of larger hand 65 50 

Length of smaller hand 47 39 

Greatest width of larger hand 27 22 

No. 31. Male and female and yonng. Identity of donor unknown. 

Xantho multident'itus. Lockinci^ton. Proc. Oal. Acad. Sci., Feb. 7, 1876. 
No. 38. Male, dried. Mazatlan. Hy. Edwards. 

PABAZAMTHUS. 

Xanf.ho novem-derUcUus. Lockington. Proc. Cal. Acad. Sci., Feb. 7, 1876. 
San Diego; San Jos^ Island, Amortiguado Bay. 

Four or five specimens only. Color of carapax in spirits, whitish, with a 
tinge oi red. and with red markings. The front is much more produced than 
usual in this species. 

No. 32. . Male, dried. San Diego. Hy. Hemphill. 

All but one of the specimens from Lower California are smaller than the 
type specimen which was procured at San Diego, and the carapax is propor- 
tionally narrower, yet I believe them to be younger individaals of the same 
species, founding my belief on the prominent, narrow, entire part, curved 
outline of the anterolateral margin, without perceptible angle at its junction 
with the postero-lateral; and on the character of the left cheliped. the fingers 
of which ai-e sulcate, and devoid of prominent tubercles on their palmar 
surface. 

JOamiho 8pini-tuberculatu8. Locldngton. Santa Bosa Island, Monterey, San 
Diego, Magdalena Bay, San Jos^ Island. 

This species appears to be of common occurrence along the coast from 
Monterey southward to Magdalena, but to disappear, or at least become rare, 
in localities further south. 

Dimensions of the largest specimen: 

M.M. 

Greatest length of carapax 30 

Greatest width of carapax 40 

The right hand in this large specimen (a male) is very much larger than 
the left, but this iH not universally the case. 

Color, in spirits: carapax greenish, with maroon cloudings; tuberdea of 
Ant pair and front of carapax bright red; hinder limbs crossed by maroon 
bands; fingers black. 



100 PROCEEDINGS OF THE CALIFORNIA 

No. 33. Monterey. Dried. J. G. Cooper. 

Xantho Hemphilltana. Lockington, Proc. Cal. Acttd. Sci., Feb. 7th, 1876. 

The only specimen I have seen of this specif-s is the one in the possession 
of the Academy of Sciences, San Francisco. Some small crabs from the 
Gulf of California, which I at first believed to be young specimens of this 
form, differ in their less transverse form and more perfect areolation, and I 
now think them distinct, yet this can only be proved by the examination of 
a complete series of the Monterey fonn. 

No. 35. Large male, dried. Monterey. Hy. Hemphill. 

Xanthodes Uucomanus. Lockington, Proc. Cal. Acad. Sci., Feb. 7th, 1876. 

Carapax rather narrow; areolation very distinct, cardiac region circnm- 

scribed; three antero-lateral teeth (the three posterior ones) usually distinct, 

and directed laterally, the space usually occupied by the first two antero-Iat- 

eral teeth forming an almost straight line. Basal joint of onter antenna 

reaching the front; lower margin of orbit two-lobed; inner hiatus wide; front 

sinuate, a process meeting the basal joint of the external antennas. Internal 

antennna stout. Chelipeds sub-equal, manus broadly ovate, stouter than the 

carpus, smooth, shining, with a slightly raised upper edge; dactylus and pol- 

lex ahke, short and stout, conical^ toothed inside; furrowed. Carpus often 

with a roughened upper surface. Ambulatory feet almost free from set®, but 

the dactyli thickly covered with very short tomentosity. 

• C? vP 
M. M. M. M. 

Length of carapax. 9 8 

Width of carapax 11 9.5 

Numerous specimens of this species were brought from La Paz, Port Es- 
condido and Mulege Bay, Gulf of California, bj' W. J. Fisher. They show 
great variation in color, areolation, and other characters. In some the poste- 
rior portion of the carapax is much less distinctly areolated than' in others; 
many individuals have the upper surface of the carpus, and even that of the 
manus, more or less rugose; some have black fingers with white tips, others 
have colored fingers, and the general tint of the carapax varies considerably. 
The oiiginal specimens from which my pr» vious short description of this spe- 
cies was written, were lost in reaioving our collection, and I cannot, there- 
fore, feel certain of the identity of the Gulf form with the one first described. 

Xanthodes? angustus. nov. sp. 

Carapax narrow, front wide, slightly sinuate; antero-Iateral margin shorter 
than postero-lateral, three-toothed; teeth pointed forwards; the posterior 
margin of the hindermost teeth in a line with the postero-lateral margin. 
Upper margin of the orbit two-lobed, excluding the post-orbital, which is lower 
than the two succeeding antero-Iateral teeth. Upper surface of the carapax 
smooth, shining, without areolation, except in the frontal region, and near the 
antero-Iateral teeth. Chelipeds smooth, shining, without areolation, hairs or 
tubercles, hands rather broad, equal in size, fingers of right hand tubercnlate 
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on the palmar surface, those of left hand with a cutting outer edge. Hinder 
pairs of limbs slender, slightly pilose. Color reddish brown (in spirits), chel- 
ipeds bright red. 

Localities— Magdalena Bay, west coa^t Lower California; Mulege Bay, Port 
Esoondido, San Jos^ Island, Golf of California. 

M. M. 

Width of carapax 14 

Greatest length 10 

These dimensions are from one of the largest specimens. 

The extreme narrowness of the carat ax and shortness of the antero-lateral 
margin make me doubtful of the propriety of placing this species in the sub- 
genus Xanthodes. Its aspect is much that of a Pilodiua^ but the fingers are not 
spoon-shaped . There are a few scattered setae on the two last joints of the 
ambulatory feet. There is considerable resemblance between this species and 
X. latimanus from San Diego, but the hands of the former are wider and the 
antero-lateral teeth more robust. The difference in size between the present 
form and the single male of X. latimanus in the Mus. Cal. Acad. Sci. is great, 
but it is not unlikely that it is either the young or a small variety of that spe- 
cies, but as the gulf species are in most cases distinct from those of the west 
coast of Lower California, I do not venture to unite them. 

Xantho kuimmnus. Lockington, Proc. Cal. Acad. Sci., Feb. 7, 1876. 
No. 34. Male, dried. San Die^^io. Hy. Hemphill. 

Panopasus purpureus. nov. sp. 

Carapax convex both longitudinally and transversely, branchial regions 
tumid, sulcus between gastric and cardiac regions distinct. Surface finely 
granulated, the gnmulations with a tendency to form . beaded ridges. Intra- 
medial and extra-medial regions distinct from each other and from the antero- 
lateral. First two teeth of antero-lateral margin coalesced, forming a promi- 
nent bi-lobed tooth; third and fourth teeth curved forwards, the fourth shorts 
est; fifth thick and rounded, directed forwards. Sub-hepatic spine promi- 
nent. Inferior margin of orbit three-lobed; interior lobe inconspicuous; mid- 
dle lobe narrow, thick, projecting; outer lobe long, low, thin, highest on its 
outer angle. Outer hiatus of orbit deep and narrow. Superior margin of 
orbit with slight indications of a division into three lobes. Chelipeds smooth, 
anarmed, the right the larger; propodi and dactyli of hinder limbs beset with 
short bristly hairs. Color of (Jtirapax and upper surface of chelipeds bluish 
purple, becoming darker in the older specimens. Irregular spots and blotches 
of a dark brownish purple are conspicuous in the younger specimens, but be- 
come indistinct in the older, except upon the chelipeds. Fingers brown, with 
white tips. 

Inches, Inches, 

Greatest length of largest specimens 1.30 .95 

Greatest width of largest specimens 1.76 1.90 
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Localities — Magdalena Bay, vieat coast Low<-r California; La Paz, Golf of 
California. Apparently rare, as Mr. Fisher obtained but few specimens. 
No. 44. Male and female. Magdalena Bay. W. J. Fisher. 

PanopoRus traruversuaf Stimpson, Am. Lye. Nat. Hist., N. Y., vol. VII, p. 
210. 

Namerons specimens of a small species of Pnnopcnu from Lower California 
do not agree at all with any of the species described by S. I. Smith, in the 
Proc. Boston Soc. Nat. Hist., vol. XII, Feb. 3, 1869, and from their transverse 
shape and the small size of the sub-hepatic spine, may probably be the P. 
transversus of Stimpson. As, however, I have no access to Stimpson *8 de- 
scription, I think it well to Kubjoiu a short description, as it may possibly 
prove to be a distinct species. Front slightly sinuate, antero-lateral te<Bth 
four, the tv^ o first long and low, the last two more pointed, with the points 
turned forwards. Bight cheliped slightly the larger, both chelipeds smooth, 
shining, whitish, except on the upper surface, where the tint deepens to a 
reddish brov^n, which is the general color of the carapax. Hinder pairs of 
legs tomentose. Two of the largest specimens measured as follows: 

Length of carapax 0.65 0.56 

Width of carapax 0.92 0.80 

Numerous specimens were obtained in San Bartolom^ and Magdalena bays, 
and Santa Maria Bay, all on the west coast of Lower California; also, at La 
Paz, Gulf of California, where it was dredged at (bo far as I can make oat the 
label, which was unfortunately torn) a depth of three fathoms. The verita- 
ble P. transversus was found at Corinto, Nicaragua, by J. A. McNeil {vide S. 
I, Smith, loc. cit). 

No. 45. Several specimens, in spirits, from Magdalena Bay. Fisher and 
Locking! on. 

PanopoEUs validus. S. I. Smith, Proc. Bostou Soc. Nat. Hist., 1869, 273. 
Panama and Acajutla. External opening of orbit broad and deep. 

Panopams Bradleyi. S. I. Smith, loc. cit., 281. 
Panam^i. External opening of orbit a deep notch rather than a groove. 

Panoparus planus. S. I. Smith, loc. cit., 283. 

Panama. Sub-hepatic tubercle not prominent. Antero-lateral margin with 
four slight incisions, as in P. tram versus. 

AcanOius spino-hirsutus. Lockiugton, Proc. Cal. Acad. Sci., Feb. 7, 1876. 

The range of this species is much more extensive than that of most of those 
described in the paper above referred to. The first specimen obtained was 
brought, with specimens of several other species, from San Diego; but 
whereas most San Diego forms extend down the western coast of Lower Cali- 
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fornia, but do not appear— judging from present knowledge— to inhabit the 
Oalf of California, the present species has been found in abundance at La 
Paz, Mulege Bay, Port Escondido and San Jos^ Island, all within the Gulf. 
One peculiarity of this form is the bright red tint of the prominent transrerse 
ridge in front of the buccal area. None of the specimens I have seen from 
Lower California exceed in size that brought from San Diego. 
No. 36. Male, dried. San Diego. Hy. Hemphill. 

Menippe obtiua. Stimpson, Notes on N. Amer. Crust. (Annals Lye. Nat. Hist., 
N. Y., 1858), p. 7. 
Panama. 

CHLOBODIMiB. 

No species of this group is mentioned by Stimpson, either in Crust, and 
Echi. Pao. Shore N. Amer., or ** Notes of North American Crustacea.*' I 
have here described three species, all of which were brought from Lower Cal- 
ifornia by Mr. W. J. Fisher. Although distinguished as a sub-family on ac- 
count of the more or less perfect spoon-shaped tips of the dactylus and pollex 
of the chelipeds, the Chlorodincv are so closely related to the XanihincR that 
it would be more natural to intercalate their genera among those of that sub- 
family; for instance, Chlorodius next to XanihOf and Actceodes next to Actcsa. 

AcUxodes mexicamis, Lookington, Proc. Cal. Acad. Sci., March 20, 1876. 

Mazatlan, Magdalena Bay, La Paz, where a few were dredged in thirteen 
fathoms; Port Escondido, Gulf of California; San Jos^ Island, Amortiguado 
Bay, Mulegtt Bay. The carapax of the largest specimen obtained measures 
33 millimetres in width, and 21 in length The color ranges from dark red- 
dish brown, sometimes tinged with green to almost white, and in some cases 
even the fingers are whitish. Females with ova were collected from July to 
August. This species is found at low tide, under stones and in coral. 

No. 37. Male, dried. Mazatlan. H. Edwards. 

No. 46. Male and female, in spirits. Magdalena Bay. W. J. Fisher. 

Adceodes xantho. nov. sp. 

Carapax broadly transverse, without teeth on antero-lateral margins or front, 
which slightly curve outwards in front of each areolet. Areolation complete, 
middle region ^ith nine areolets. The hinder posterior areolet (2P. Dana) 
entire, long and narrow, four smaller areolets between this and the median 
region, and ten areolets on the antero and postero-lateral regions of each side. 
Chelipeds short, the meros hidden beneath the carapax, manus and carpus 
about equal in length, their upper surface covered with tabercles about as 
large as those of the carapax. All the raised portions of the carapax, and tu- 
bercles of areolets covered with granules, the sulci between tomentose. Dac- 
tyU of first pair very short, obtuse at end, the tips somewhat hollowed out, 
but the hollows not circumscribed within. Hinder feet short, compressed, 
their upper surface with elongated tubercles less distinctly granulated than 
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those of the carapaz and ohelipeds, the suloi Cmd terminal joints tomentose. 
Abdomen tomentose. 

M. M. 

Length of carapax 11.5 

Width of carapax 18 

A single specimen, female, from San Jos^ Island, Amortignado Bay, Golf 
of California. In spirit-*-, the areolets are of a bright yellow color. There are 
five tubercles on the carpus, and as many on the hand. The genera AcIoml 
and Acteodes are usually placed in separate sub-families, but the artificiality 
of this separation is evident to any one who compares the species belonging 
to the two genera. In this species, as in A. speciosa and A, cavipes^ Dana, 
and A. niexicanus (mi/it), the tips of the fingers are but imperfectly excavate, 
and the forms belong as truly to Actaa as to Actceodes. The two genera form, 
in fact, a continuous series of closely ^lied species. 

Chlorodius Fisheri. no v. sp. 

Similar in proportions to C. sanguineusy Edwds, but the carapax is widest 
between the posterior teeth of the antero-lateral maigin. Front 4-lobed; a 
deep emargination between the long central lobes. Teeth of antero-lateral 
margin five in number, acute, sub-equal, and directed forwards Areolation 
less distinct than in C. sanguineus; areolets well-defined anteriorly, but not 
posteriorly. Pre-medial areolets joined to the extra-medial; iutra-medial sep- 
arated from the posterior or caidiac by a distinct sulcus; areolets of antero-late- 
ral region six in number; postero-lateral and posterior regions without distinct 
areolation. Chelipeds equal, smooth, except a tooth on inner angle of oar- 
pus; all the fingers spoon-shaped, but the cavity not circumscribed within. 
The fingers are sulcated. Posterior legs slightly setose, claws sharp. 

Color. Carapax, greenish red; chelipeds, marbled with purplish red, white 
beneath; fingers, black. Length of carapax of largest specimen (male), 0.78 
in.; greatest width, 1.06 in. 

Numerous specimens from the West coast of Lower California, collected by 
W. J. Fisher, also from La Paz, San Jos6 Island, Mulege Bay and Port Es- 
condido, all in the gulf of California. It is found on the fiats at low tide. 

No. 47. In spirits, Magdalena Bay. W. J. Fisher. 

Family ERIPHID^. 

27. Ozius verreauxli. De Saussere. Revue et Magasin de Zoologie, V, 359, 

pi. XII, f. 1. 
Mazatlan. 

28. Xanthodius sternberghii. Stimpson. Notes on North American Crust. 6. 
Panama. 

29. Pilumnus limosus. S.I.Smith. Proc.Bost. Soc. Nat. Hist, XII, 286, 

1869. 
Panama. Peru. 
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30. Eriphia squameUa. Stimpson. Notes on North American Crustacea, p. 

10. (AnnalB Lycenm Nat. Hist., N. Y.) 
Panama. Corinto, Nicaragua. 

31. Trapezia formosa, S. I. Smith. Proc. Boat. Soc. Nat. Hist., Feb. 3 

1869. 
Pearl Islands, Bay of Panama, among PocWopora cap'Uata^ Verrill. 

3i. Trapezia cymodocef Guerin. Dana. U. S. Ex. Exp., p. 257, pi. XV. 
Fig. 5. S. I. Smith, loc. cit. 
Locality the same as the preceding species. 

33. Quadrdla nWda. S. I. Smith, he. cU, 

Locality, Pacheca, one of the Pearl Islands, 6 to 8 fathoms, among pearl 
oysters. 

When Stimpson, in 1857, pnblished his *' Crustacea and Echinodermata of 
the Psdcific Shores of North America,*' not a single species of the large fam- 
ily PortunitfcB had been discovered. The same naturalist in his ** Notes on 
North American Crustacea," published in 1859, mentions one species, Lupa 
bellioosa, Sloat, MS., but gives no description, remarking that it " agrees witji 
L. hasfata in almost every character, except that the last two joints of the ab- 
domen in the male are broader and more flattened." 

In February of this year I described a second species, a specimen of which 
had been procured the preceding year at Mazatlan by Mr. Henry Edwards; 
and I shall in this paper describe a third, of which mauy individuals have 
been collected by Mr. W. J. Fisher at various points on the Western and 
Eastern shores of Lower California. At Mugdalena Bay Mr. Fisher procured 
several very specimens of a Lupa, which I take to be the L. bdlioosa of Sloat 
and Stimpson, but as Sloat 's MS. is not on hand, and Stimpson gives no 
figure, my sole reason for this belief is that the other two known species from 
Lower California, belong to the genus Amphitrite, as defiued by Dana. 

That there may be no confusion I append a description of this Lupa. 

Lupa befiicosa? Sloat, MS. Stimpson. Notes on N. Amer. Crust., p. 11. 

Carapax regularly arched in its longitudinal and transverse directions; ex- 
ceedingly wide, the post and antero-lateral outlines forming a long ellipse; 
no areolation except a sulcus between the median and posterior regions. 
Central tooth of front placed low down, between the internal antennffi, and 
separated by a short, somewhat pilose, space from the front proper, which 
has two lateral spines separated by a sinuous central portion. Upper margin 
of the orbit consisting of two long teeth, an ante and post-orbital ; the former 
highest above the outer antennie, and separated by a deep notch from the 
latter, which is two-lobed, the anterior lobe low, and the posterior long and 
pointed. Antero-lateral teeth nine, including the posterior lobe of the post- 
orbital, which exceeds in height any of the others except the ninth. 2d, 9d, 
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4th, 6th, 6th, 7th and 8th antero-Uteral teeth eqaal, all broadly triangolar. 
Ninth tooth much the largest, its npper ridged edge continaing across the 
carapax for some distance. Lower margin of the orbit pilose, rising into a 
conspicuous tooth immediately below the outer antennaa. Underside of cara- 
pax and sternum without hairs, except below the hinder part of the antero- 
lateral regions. Meros of first pair trigonal, with four sharp spines on its 
npper anterior edge and two blunt teeth at the distal extremity of its poste- 
rior edge. Carpua with two or three ridges exteriorly, and some short, blnnt 
spines anteriorly. Manus with a triangular tooth next the carpus on its 
npper anterior edge, and also a blunt tooth at the distal extremity of its upper 
posterior margin. Dactyli only slightly suloate; the teeth of the inner mar- 
gins in KToups of three; the central one largest. Second, third, and fourth 
pairs of limbs stout; the two last joints compressed and sulcate, pilose pos- 
teriorly. Fifth pair stout, without sulcations on the last two compressed 
joints. 

Several fine specimens of this species were brought from Magdalena Bay, 
byMr. W. J. Fisher. 

The dimensions of a large individual, of each sex, are as follows: 

cf P 

M. M. M. M. 

Length of carapax 6. 5.3 

Greatest width of carapax 11.5 10.2 

Length of right manus . . 7. 5. 

The color is almost brown above, cream-colored below, the tubercles and 
ridges of the manus tinged with red. 

No. 22. Male, in spirits; fine specimen. Fisher and Lockington. 

Lupa dicantha. M. Edwards. Hist. Nat. des. Crust., tom. 1, p. 451. Dana. 
U. S. Ex. Exp., 1, 272, pi. XVI, fig. 7, T. Hale Streets. Proo. 
Acad. Nat. 8ci., Phil., 1871, p. 239. 

AmphiirUe EdwardsH. Lockington. Proc. Cal. Acad., March 20, 1876. 

On looking over a number of Amphitrites from Lower California, I found 
one only, a large female, that can bo referred to this species. 

It presents all the characters of the type in the Academy's museum, but in 
a more marked degree from its larger size. The nine spines of the antero- 
lateral margin are alternately large and small, the ninth no larger than the 
first, third, fifth, and seventh; and the points of all are black. The meros 
of the first pair of legs has five black-tipped spines, that nearest the carpus 
smaller than the central three and equal to the proximal one. The inter- 
orbital teeth are eight in number, and the ridges across the carapax well de- 
fined. The spines of carpus and manus agree exactly with those of the 
smaller specimen, previously described, and all are tipped with black. 

The general color of the carapax and limbs, in spirits, is red, with lighter 
marblings. The tips of the fingers are black. 

M. M. 

Extreme width of carapax 51 

Extreme length 32 

Length of movable finger 13 
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The apper part of the cari^>ax is thickly tomentose, except npon the ridges. 
This species is well marked, and readily distinguished from the following. 
No. 23. Female, dried. Mazatlan. Hy. Edwards. 

AmphUrite paucUpinis, Lockington. 

Inter-antennal front fonr-lobed; pre-orbital spines slightly two-lobed. 
Antero-lateral spines were nearly eqaal in size, except the ninth, which is 
twice the length of the others. The outline of front portion of carapax be- 
tween the last antero-lateral spines, on each side, is a regular ellipse. Pos- 
terior to the last antero-lateral spine the carapax contracts suddenly in width, 
so that the postero-lateral margins are L-shaped. Meros of first pair with 
four spines on its anterior margin, the proximal smallest. Carpus with one 
spine on the interior upper margin, and two on the exterior. Manus with 
one spine only, on its upper margin, forming the extremity of a carina. Four 
slightly beaded ridges on the outer side of the manus. Fingers sulcate, 
tubercular on the palmar margin, the movable finger with a large tubercle at 
the base. Second, third, and fourth pairs of limbs slender; penultimate 
joint of fifth pair sulcate and surrounded, as is also the last joint, with a reg- 
ular fringe of hairs. Areolation of carapax very distinct ; the summits of each 
i*egion granulated. 

The dimensions of two of the largest specimens, both female, are as fol- 
lows: 

If. If. M. If . 

Extreme width from tip to tip of spines 40 54 

Greatest length 23 30 

Localities — Angeles Bay, Mulege Bay, both in the Gulf of California; 
Magdalena Bay, West Coast Lower California. 

The specimens were collected at low tide in August and September, and 
many of the females have the ova attached. 

No. 24. Two males, dried. Magdalena Bay, West Coast Lower Califor- 
nia. Fisher and Lockington. 

Arome^is bidens. S. I. Smith. Report Peabody Acad. Sci , 1869, p. 90. 

CaUinectea sp? "Agrees with Ordway's C. arcucUus. Bost. Jour. Nat. Hist. 
YII, p. 578, except that there is only one distinct spine on the 
carpus of the chelipeds.*' 8. I. Smith, loc. cit. 

In my last paper upon this subject, two species of Maioid crabs mentioned 
in a "Catalogue of Crustacea from the Isthmus of Panama," by T. Hale 
Streets, was included, viz.: Homalacantha hinuta (T. Hale Streets), and 
MitkraculuM coronatus (Stimpson). Mr. Streets does not state on which side 
of the Isthmus the various species enumerated in his catalogue were col- 
lected; therefore, although I am aware that in some cases the same species 
oocnrs on both sides, I shall not in future include in this catalogue any but 
undoubtedly Pacific species. 
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i£r. Streets describes the following new species, giving Isthmus of Panama 
as their locality : 
Mithraculus oorcnatus. 
AnicuLus longilarsia, 
Cendbita intermedia. 
Gebia longipollex, 
AlphoBUs bispinostLs, 

The following species incladed in his list are Atlantic forms, some of which 
may possibly occur in the Pacific, also: 

Mitkraculits coronatas^ St . . Gulf of Mexico, Brazil. 

Carpilius corallinusy M. Edwards Antilles. 

Actcea labyrinthica, St. ? 

Menippe mercenaria^ St Atlantic. 

Lupa rubra, M. Edwards . Brazil. 

Ocypoda rhombea, M. Edwards Antilles, Brazil. 

Uca Icevis, M. Edwards Antilles, Brazil. 

Hippa emerita^ M. Edwards. . . Antilles, Brazil. 

Cenobita diogmes, M. Edwards Antilles. 

Pamdirus guttatus. Lain. M. Edwards Antilles. 

** aniericamiSy Lamk. M. Edwards Antilles. 

The following probably reach as far north as Panama, and are therefore 
referred to in their order: 

1. Panopceus chUensis, 

4. Ocypoda Gaudicliaudii. 

2. Lupa dicardha. 

3. Eriphia gonagra. 

W. N. Lockington read the following: 

Notes on Californian Fishes. 

BY W. N. LOCKINGTON. 

Baia batis. Linn. 

Uraptera binoculata. Girard. 

Dr. A. Gunther, in the Cat. Fishes Brit. Mus., Vol. VIII, p. 465, slates his 
belief that the latter of these fishes may be regarded as a climatic variety of 
R. batis. He goes on to say that "young examples have a round obscure spot 
on each pectoral fin." 

Had Dr. Gunther seen the fish alive, or in a fresh condition, I think that 
his opinion would have been different, but, as the Catalogue shows his only 
specimens ^ere young, one from San Francisco, presented by Dr. W. 0. 
Ayres, the other a skin only, presented by J. Eeast Lord, from Vancouver 
Island. 
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I have myself seen specimens of large size in which the spot is as distinct 
as in the yoang, and though I cannot say I have measured them, I feel 
assured that one I saw in the aquarium at Woodward's Gardens about a 
year ago was two feet across the fins ; and that the one now there is about 
eighteen inches. 

Moreover, the eye-like spot in the centre.of the pectoral is anything but 
obscure in the recent fish, it is most conspicuous. 

But this is not all. We have in our possession a fish (caught in San Fran- 
cisco Bay,) which agrees in every respect with the description of R. batis in 
the Brit. Mus. Cat. 

I subjoin the dimensions — 

INCHES. 

Width across pectorals 18.38 

Tip of snout to centre of posterior jaw 4.12 

" ' * anterior edge of anus ... 12.75 

orbit 4.12 

Tail to back of ventrals 8.75 

Inter-orbital space (width of) 1.37 

Width across ventrals 7.50 

Body and fins of a uniform slaty brown color. The difference in aspect 
between this fish and the Uraptera or Raia binoculaia is very great- 

CerUropomus. Sp.? 

Body oblong, compressed; head contained four and a half times in the total 
length: outline of lop of head nearly straight, slightly concave, ridges of up- 
per surface prominent; depth increasing to origin of first dorsal, thence nearly 
equal to root of second dorsal, thence decreasing gently to peduncle of tail. 
First dorsal with eight spines — the first minute; the second about one-sixth 
the length of the third; third, longest, very stout; fourth, fifth, sixth and sev- 
enth rapidly decreasing; eighth, prostrate. Pectorals small, extending to 
little more than the half length of the ventrals, which exceed them in size. 
First spine of anal very small; second, long and stout; third, slender, but 
slightly the longest. The orbit is slightly elliptical. Lower jaw protruding 
beyond the upper; maxillary, when the mouth is closed, extending to a per- 
pendicular from the centre of the pupil. Teeth nominal. Pre-operoulum 
strongly serrated. Color, when fresh, back to lateral line dark green, be- 
coming lighter below, and whitish on the belly. Snout, green, yellow on the 
sides. Iris, golden. Pectorals, lead-color, with green centre; venti-als, the 
same. Caudal, lead-color in centre, with green margins. Dorsal, green, with 
bluish stripe, and tipped with golden. Fin-formula, D. 8 l-jV; A. J. Branoh- 
iostegals, 7. The following are the principal dimensions of the specimen 
presented: 

Ft. In. 

Total length, from tip of lower jaw to end of tail 1 5.5 

Length of head, from tip of upper jaw 3.88 

Tip of snout to origin of first donal 5.5 
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Origin of first dorsal to origin of second dorsal 8.35 

Length of third dorsal spine 2.25 

Length of base of first dorsal 2.75 

Length of base of first anal 1.5 

Eye to tip of snont 1.3 

Circumference at origin of spinous dorsa) 7.5 

Width of inter-orbital space 0.68 

The single specimen was taken by Mr. W. J. Fisher, off Asuncion Island, 
Lower California, at a depth of eight fathoms. 

The proportions and coloration of this fish agree very nearly with those of 
Centropomus undecimalis, Cuv. and Val ; and I strongly suspect its identity 
with that species, which is, however, not known to me from specimens or 
figures. 

C. undecinmlis is a native of the Atlantic shores of tropical America; but Dr. 
Gunther queries its occurrence at Lima. If it should prove, on further ac- 
quaintance, to be a distinct species, I propose to name it Centropomus viridis. 

Dr. Kellogg submitted the following: 

On some New Species of Californian Plants. 

BY DB. A. SBLIiOGO. 

Dr. G. Eisen's specimens of Carpenteria CcUifomica in full flower enable us 
to record some further items of interest. In these the flowers are pure white, 
fragrant, 2-2% in expansion; bracteoles ovate, acate, instead of "subulate," 
only % inch below the flower, and as the central peduncle has none, under 
high culture, it is fair to presume these would prove only reduced normal 
leafy bracts; the petioles are connate at base, often shortly sheathing. The 
flattened cymosely-panuicled masses of flowers show it to be a more compact 
bloomer than our Fhiladelphus species, which it so much resembles; the inter- 
mixture of buds with the open flowers also indicate a lengthened period of 
bloom. This must prove a most valuable ornamental acquisition. 

In Dr. Eisen's collection we also find a new species of Blazing Star, or 
MenizeUa crocea. K. 

Annual ( ?) stem branching two feet or more high, bark white, ashy puber- 
ulent and scabrous, hirsute with rather long white simple hairs above, leaves 
oblong, pinnatifid, lobed, upper ovate- lanceolate, acuminate, sessile, sinuate- 
pinnalifid or toothed; flowers axillary and terminal; subtending bracts ovate- 
acuminate, coarsely toothed or sub-lobed. (1,-2 on each side.) 

Capsule, slender, clavate or gradually enlargiug above to the truncate top; 
sessile, hirsute, an inch or more long; immature seeds, flat. Calyx segmeots 
ovate-lance-acuminate — half the length of the stamens, or about %-/^ the 
petals; hairs on the back from conspicuous elevated gland-like bases; petals, 
five, oval or oval-oblong, abruptly short-acuminate, golden satiny yellow, on 
a very short safl'ron-colored claw; flowers large (2-2% inches across) ; stamens 
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w&rj nnnifroiift, fr«e, golden fllsmetit», witli the lower third df^p taJTrou^hiiAd, 
ohLoBg aiitbofs. spirally twisted, like afaorl seoUoiu of fitie «ord; 8t]^le ersert^ 
ed^ eimplfi, or uUoge lb er utidi voided. A Ydi^r hefentUul sAlTrou^ad ipcdea; 
h«oce the spet^jflc matna. 

Vice-President Edwarda, fteeisg it stated in the GuL Bot. that tb# jlraiea 
Ca/(/b™i«i **hrtd not tjeen collected \u mature fruit," broa^ht ft specimen for 
record. The berries are deep purple, pu^py> symoietrically smoQlh, and 
round as the largest sbol, or very sligbtty obVate<i#pberoid, Hhorte^t diumeter 
the sjds, consist ing of five oblong, semi-oval, eot» pressed Eteede, i»otii«}wbat 
bitiutly margined on tbe onter more eurved edge. The ripe fruit is apt to fall 
ftwsy, or, if retailed, is so crusLed tbat tbe color p form and cfaaraotsr to an 
extent is IoBt« which maj account for the remark. 

In Dr* Eisen's eoltection 10 a imall form of Madia ghmtratat var* eglandti^ 
lorn, E., worthy of note. Stem simple, >*6 inches high, ojmoiidy clustered 
at tbe top* hirsute tbrongbout, without glaude; lower leaves opposite, larel; 
■Iteniato eseept above firfil und second pairs, snb^patulate to liueur. nctite, 
obwsartly three^nerved, bn^c^ d I Hate, snbsessile to seuaile; besdi^ turbinate, 
n^s T-fi^ yellow, tbree-lobed or deeply three- toothed; diak florets, 7-10, tubes 
Qfthtd, pappoK of Ave or more l^^ng plumose awns, receptacle convex, fim^ 
brillute, piited. 

Amoug Dr. Q. Eisen^s praine eoUeotion, Fresno County, is an «iceedingly 
Oinnte plant, which ongbt lo belong to Ifflerooodoa, although^ as at present 
obamsterised, it is quite at variance. 

81 em filiform, %-l inch high, simple or bruioliiiig from the base, more or 
leta hirsutt? thructghoat; leaves alternate, genscml oatline broadly fan-shapad, 
thr«e-lobe4 (iwve t-2 of the lowermoiit round or o?al, etttire or creuate, often 
Opposite), principal leaves also subdivided into 2-3 lob tiles, or deeply el^ft- 
toothed, the middle larger lobe broadly enneate, three-clef t*lobe4l, tbe lateral 
lohfia into mostly two lobules- petioles about as loog fts the lamina, uppe^ 
braetoid leaves becoming cnneate fan-fonti 5-3-iwo~cleft-lobuleSt including 
ih« eoufltient stipules, and snbaeissile to sessile « atipnles large adnate to lbs 
petiole, stem-sheathiog, entire, or 1-3 cofttme teeth on m€k udd; flowere ftz- 
Uiaf7, or becoming so, %-4 from tbo axils of each leaf, pedleeli iuioqii»l, ilN>iil 
%~l line long, oalyx ntpcrior ( tj, h«fbaoe€ims lobes 3^, snbnlat«, entire, about 
aa long as the spherddal tnb« or capsnle; iowera none (hitbfirto seen); the 
globose oapttole densely hitsnle, somewhat constricted at the origin of the 
enlyx segments, whieh ore tipped like the lol>iiles or t4#eth of leaves and stip- 
ulsa by a long spina It imi hnir, on^e«edod (more?), seed glabrous, pyriform. 
Barely a leaf is sc«<«ti somewhtti piniialifld: those tiny plants am found flower^ 
tug and fruiting only thin^-limea high* 

Another almost mioroooopic plant of the praiHst of WtmmxQ, «ollMtsd bj^r. 
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St^^mleiiB heads s<eR6ite on tb« root orown in ibe earth, rarejy upon il; aixe 
of whole plant, X-% inch (range of fifty Hpecimens); leaven spatulate. oblong 
kmmA, fkcnt^, tipped with a binek glimd or culloui, white^wooUyp njurow, 
petiole eiprinding towards the base; onter acalea nnd seed;) aa iu the generic 
description; the fivi^ inner more rigid ligneous i&irolitcrate serieis of BcaJeninr* 
rounding the sterile flower* narrower, acute, wo<^Uj od the inner face» gl«b- 
Tons ootsida; the fiiogle floret piirple tipped; neither pappns nor aetiform 
hairs. 

Also among Dr. Etsen'a collection we find the matured fruit of a beautifnl 
evergreen shrub, ^5 feet high, the fruit of which has been hiiherto unknown, 
on which we offer a pasniDg lemurk. In this specimen of Latcoihte Daetv^, 
Torr.p the somewhat erecl raceme from the fioal aiiJs of the leaveH is soUtarj 
(the embryo bndit at the base, however, show that under favornble anspioesit 
would l>e clustered); the pendulous flowers become somewhat erect at matn- 
rity^; the lower hractti of the boae are »hortr round ^^d-cordtite, cinnamon 
brown; Che braeteolen above uiore oblong, acute; the pedicels have aUo one or 
two bractletB a little below the cal^i, persiatent; at length, as the fruit ma- 
turea, become more or less deciduoua; the>ie are ovate acute; capsule de^ 
pressed, glnlK>Ke; valves thin, dry, ehartaceona, almost tranaliicent» auban- 
gled and celled, opening locuHcidally, each cell 1-2 seeds maturing ont of 
ftbont 12 ovules; seed obiong-ovoid* sUgblly a Uttle curved, rugose pitted* 

Among Dr. Ei^en^n plants wo hud a form of what we take fur G-iiut avMlh- 
afoluit var,, wherein the stem is very scabrous, and scabrous glandular head^ 
base, and the leaves, at their axila, wooUj; the leaver 2^3 inchei long, Itiof^lj 
pectiuHti^pinnatifid, tiuear lobes in 3-^ pairs, )^-l% inches long (mrelj a lobe 
aubLlivided}; apursely hirsute, petioles %-l inch long, woolly cili&te; flowers 
smallerr stain oua eii&erted; atyle ahorler, and stigm&B iimple, etc. 

Sierra Nevada, at 4^000 feet. 

Among a package labeled "Yicinity of San Franeisoo/' la a norel apeciCTol 
Prosari^s. Stem, l-lH ^^^^ ^ig^i pubescent, two brauched; leaver, d^$H 
inches long, 1-2 incht^s broad, subabrnptJy, acuminate, aomewhat obliquely 
cordate, cloaely clasping, pabescent, margin finely ciliate (soarcely scAbm- 
lose?). Perianth unequal, green or foliaceons, obscurely nerved, base acute; 
flepala, 2-3 hues long (rarely 4 lines), 1-2 lines broad^^the two outer being 
fbe largest— on termost> and largest of all, ovate, or ohovate, subaoute; oppCH 
aile iepal oblong, anbobtuse, the very short ham slightly narrowed— the three 
inner narrower; sepols lanceolate (all more or less ohacurely nerved). Stt- 
mens scarcely a little nn equal expert. Anthers linear-oblong, filigbiiy en* 
iarged at base, aaggetite, glabrous, l%-2 lines long, fllamenhi somewhat on- 
equal, short, style glubrous, eituple, Fruit not known. 

Among Dr* Eisen's Fresno plants ie Brrriti phiycarpha, Gray. Flowe 
ill Hiirch. Thifi «hoW!j Rome latitude of vafLution from the receiT«d descrip* 
tion worthy of a p&Bsiog note. In plants of equal stature the purts ifo re- 
duced in number; ^^ g., the involncral acsales are only Ave. inatead of <>-T; 
awns of pappus, 3-A, instead of T-S; leaves remotely laciniate toothed, three^ 
nerved, reticulata veined « etc. 
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Among Dr. G. Eisen's Fresno collef;tion in a mftr^ti lierb of the Grftiiola* 
like grotjpj althongb quite at variance with the ^-fertile stametieil genera And 
ip«cfie!i. with trauKver»e> cod fluent, or united roundish, or even saggetCkte an- 
tbers^ b^^BideR, in this plant they are not approrimated, nor is the style Him- 
ple, Hps of ddgma flattened, etc. The pecntiar featari^M, therefore, necesBitate 
generic recognition, whaterer ma; be best deemed their ultimate degtinatioo. 

Caiyt 5*pftrted, nneqxial in size, about equal in length, ooter three broad- 
est j crolla Ijetl-fanufl form, tnbe short, thront ventricOB6 with a aiib^otate 
hotder, plabrona within, about eqimlly S-Iobed, segments flat, Bomewbat lip* 
ped— 5^ upper larger ( ?)— cleft or deeplj emai^inate; lower three more spread- 
ing; dtamenft four, all fertile, snbdidynamonn, erect, diwlanl, aubeiBerted^ 
n^arTy equal; anthers of two diatinct elliptical cells, Tertically parallel, fixed 
by the middle to a flattened ^uhulute siiuple €lanieul; style straight or m^arcety 
a little curved, nearly as long as the atamens, about «H^ua1}y 2-loh^d, ntigmas 
ettpitaie, crenatefl or toothed (rarely ugain subdivided); capsule incloBed 
chiefly by the two lorgeet Hegtnent» of the calyi^ 4*yalTed, eomplt^tely 2*cel]ed 
by the fre« placieot4; «eedA eoveriug the whole aurfaee, Oenerie nanse from 
mtm (frog), pahts {mmmp}, its habitat, to indidule its North American repti©- 
aentation of the South American pienus Ranaria^ with which it is almost iden- 
tieal. 
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BooIb, fLbrous; stem, a tpan high, diebotomoufily mnch branched from the 
base, lateral branches oft^n pToatrata* sarmeutiicreouB, not nrticulated, com- 
preftsed, S-nerred, more or lest pubesc«n(» or auhglabrous below, almost hii^ 
BUte above; leavt^s oppoHite, aiOilLe, obovftle, obtaie to oboTate>oblong, often 
a littb oblique, iiU^btly narrowing tit the brond biia«, gluhrous, fEpomely dot* 
led, fleahy, entire, about 5- 10- nerved; pi^d uncles aiillary, solitary (ar 1-2}, 
oompreaaed, pubescent, ab<mt aa long as the leavfii, ^-f^^inch lung, 1 0ow* 
ered* The eolor of the flower creamy white, chrome yellow shadHl throat and 
tiihi«, tudigo blue anthers; capsule oYate-oblcng, iieut<.\ many fleeded, ioacrted 
oTer the broa<l surface of the placental partition, ebicfly ajoiig ^i longitndt- 
nal double dark c'cntrnl hand of each eetl; sci^ds linear^oblong, alight ly nar- 
rowing to the baae, rough, cinnamon brown, aearcely appendieulate, and ¥efy 
obacnrely marg^ied. Plowara^ 4-<5-linefl acrosn, and about the same in length. 

The resi Ration of Theo. A. Blake as Corresponding Secretary, 
wmn read and accepted, and the appoiotinent of his etiDoe«§or re- 
ferred to the Council. 



Mr* Harford eshibtted ciirtaui samples of wool, pawing first 
blAftk, then white, then black again — not colored artiJSciaUy« 
PMMntad by B. F. FUnt & Ca. 
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Bequlab Meeting, Septeiiber ISth, 1876. 
Dr. A. B. Stout in the Chair. 



Sixteen members present. 

Among donations to library were five volumes, presented by 
Alfred A. Pinaut. Dr. Stout read the translation of the titles: 
"Library of American Linguistics and Ethnography" (3 vol- 
umes); ** Voyages to the Northwest Coast of America," Part I — 
The Cavern of Aknanh, Island of Ounga, Alaska. 

A special vote of thanks was passed to Mr. Pinaut for his val- 
uable contribution. 

Botanical Papers. 

BT DB. A. KELLOOO. 

In Dr. G. Eisen's collection is a small and slender Asteroid, which in gen- 
eral appearance suggests some forms of Polygormn Unut or P. atnciUarc 
Stem parple at the base and insertion of the leaves, otherwise grassy green. 

Asitr tenue. E. 

Stem perennial, ^-1 foot high, slightly flexuous, erect, glabrous, compound 
racemoRe-panniciilate with short, rather closely erect branches, few flowered; 
flowers very small, 3-4 iines broad; leaves 1-3 inches long, 1-4 lines broad, 
lower, short, spatulate, mostly entire; higher cauline lunceolate-linear, nar- 
rowing into 3-nerved winged petioles, one inch long or less, base half-clasping, 
minute rorneously denticulate remotely above the middle, lamina firm, glab. 
rous, translucently reticulate veined, margins scabrous; size diminishing 
above into sessile ovate-oblung lance-subulate, near the base of the obconic in- 
volii«re; scales of the involucre loosely imbr.cated in 4-5 series, the outer 
shorter, rigid, green, scarioas, eutire margins, linear, lance-pointtrd, violet- 
tipped apex corneonsly subulate, often recarve-hooked, inni-r and inmost, 
linear, longer, scarioiis, sharply acute, rayH pistillate, rose-red, 20-30 or more 
in a single row, very minute, slightly exaert beyond the pappus, fertile; disk 
florets few, about five, filiform tube gradually enlarging to ttie 5-toothed pink- 
ish border; briinches of the style short, subulate, scarcely a little clavate to- 
wardn the acute apex; akens liuear-oblong, nlightly compre<«sed, apparebtly 
nervt-lesH, very minutely appressed, pubescent— of the rays, slightly narrowed 
above and below — of the disk, diminishing from the somewhat truncate top to 
base; receptacle minute, rather deeply alveolate. 
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AmoDg Dr. Eisen's collection is a RannunciUns quite distinct from R, Cali- 
farnicu.% Butte, althongh allied; also from R. Ndsoni, var. tenells. Gray. Tbe 
leaves in this, not being pennately termite, nor any tendency to a trifoliate 
character, bat are continuously tnfid, and of like features consistently through- 
out, to the least bracteoles, where it Tani^»hes. 

RannunciUus. Eisenli. 

Stem slender, one foot high, base somewhat ascending, thence erect, panni- 
cnlatt-Iy branching, glabrous, or subglabroas below, sparsely ptibescent above; 
radicle leaves on very long slender petioles, 6-8 inches, 3-p:irtfd, segments 
cuneate, nerved, trifid, the lobes often again cut-toothed, glabron^, or very 
obscurely a little pubescent, in general outline broadly fan-Hhaped with a sub- 
cuneate base; cauline leaves of like form, on petioles l%-% iucli long, or ses- 
sile at the top Hud at length, the bractoid ones either lobed or filiform linear; 
tbe slender peduncles 1-3 inches long, somewhat pubescent ; sepals yellow, 
ovate-oblong, acute, slightly pubescent, strongly reflezed, shorter than the 
petals, oblong-subobovate; flowers about G-Jines broad; akenes smooth, 
scarcely a line long, a little flattened, edges from sharp becoming somewhat 
obtusely rounded, beak strong, short and recurved; heads compact globular, 
2-lines in diameter. 

Scutellaria Bol-nderi, Gray., in Dr. A. G. Eisen's collection, have ovate 
leaves, or perhaps ovate-oblong, and all are essentially on petioles, 3-l-Iine 
long, in 1-2 of the topmost pairs (out < f twenty-five pairs) only subsessile — 
all distinctly semite, with coarse truncate teeth below tbe upper third. 

Cltmat'is lupisticifoHa has from 4-6 or 8 sepals, top of the climber pubescent, 
leaves 2-6 inches long (petioles) of 3- pairs and odd leaflet, the lower pair 
again temate, pubescent beneath and on the margins; genitals scarcely half 
as long as the sepals (exceptional?) ; outer filaments widely flattened or peta- 
loid. 

In specularia biflora, Gray, Dr. Eisen's specimens exhibit some features 
worthy of note. Stems ascending, branching from the base, angled, short re- 
flexed; strigose or strigulose-hispid along the angles, chiefly below, only scab- 
rulose backwards above; lower leaves obovate obtuse, more or less decurrent 
into petioles >^-inch long, or about half the length of the lamina to very shorty 
and so sessile to clasping (3-6 inches above the base) ; flowers 1-3 in the ax- 
ils; otherwise as described. 

Dr. Burleigh presented to the Academy's Herbarium a small Gentiana^ of 
the stipitate group, closely allied to ^J. glauca, from St. Paul's Island, Alaska, 
but as in the description of that species no notice is taken of the dentionlate 
lobes of the flowers, etc., we furnish the following description: 

Gtntiana glauca, var. Paulerute, 

Stem %-2 inches high, erect or ascending, often branched from the base; 
perennial root of creeping and thickened fibres; lower leaves obovate-cuneate, 
decurrent into short-winged petioles, above ovate sessile, about ^-inoh long, 
y^'indh wide, fleshy, smooth on the margin, 3-nervad and retioolatad base, ooii- 
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nate and short-sheathing, approximated or crowded, the final leaves colored, 
bracted and involncrHte to the terminal fascicle of d-6 flowers, besides a few 
axillitry and solitary below. The calyx is tubnlar-campannlate 4- lines long, 
upper portion somewhat inflated, membranaceous, colored (blue, like the 
flowers); teeth unequal, about ^->^, the tube somewhat triangular, base 
thence acute, smaller segments, linear-lance subulate; corolla tubular, slightly 
inflated above the calyx, but again a little constricted at the throat, lobes Ave, 
very short, }i-% the flower, ovate, subacute, margins minutely denticulate, 
beardless within, infolded and entire at the simses, ^-5^-inch loug, 2-line8 
broad; fliaments from half a line becoming 4-6-lines long, anthers saggitate 
oblong acute; ovary elliptical, as long as the stipe; seeds minute, scarcely ob- 
long, rough, very obscurely wing-girded. 

Description of three New Species of Sessile-Eyed Crus- 
tacea, witli remarks on Ligia occidentalis. 

BY W. O. W. HiLBVOBD. 

lAgia occidentalis, Dana. 

In some alcoholic miscellanea sent from Magdalena Bay, L. C, by Mr. W. 
J. Fisher, we found thirty to forty individuals of the above species, which 
agree sufficiently well with Prof. Dana's description of L. occidentalis to be 
readily referred to it, although some points of difference between our speci- 
mens and the Pfofessor's definition of that species, may be of interest. 

According to Dana's description, the number of joints in the flagellam of 
the outer antenna is from 16 to 18. I have counted the joints in the flagella 
of six individuals, with the following leRult: 28. 26, 28, 24, 24, 28. The 
specimens from Lower California do not clearly show the coloration often so 
conspicuous io individuals of the same species found on the shores of our 
bay, yet it is evident upon a close examination. The irregular black dots 
on the limbs of this species are very constant, and in form suggest Arabic 
characters. 

Dexamine sci/u/tis, n. sp. 

Upper antenna longest, the short third joint of its peduncle extending to 
the middle of the third joint of the lower. Second joint of the lower antenna 
about one- third longer than the corresponding joint of the upper. Flagellum 
of lower antenna ciliate on lower side. Eyes small and indistinct. First 
gnathopoda weak, hand of second obovate, carpus slightly produced infe- 
riorly with a bundle of setaB on the same edge. Telson single. 

Length, 1 inch. 

Dredged in six fathoms Magdalena Bay, Lower California, by Mr. W. J. 
Fisher. My description is made from a single specimen. It is the most 
beautiful amphipod I have yet met with, and when first taken from the water 
must have been a most attractive object. Color light purple, with deeper 
dottings of the same color on the epimera. I regret that more of this inters 
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idptma marmofoiat n. ap. 

Body rather sleoder; outer ftiileuiiu about half the leagth of the bodj; fifth 
joint DSJirtj equal to the iliiit«d length of the third and fourtb. The poo- 
ti^rior ojuj^iti of the cepbalon tuul the atiieriur margiu of second segment^ 
dotsuUy cotitiguojUii, JTotar fireit H^i^meuteof the pereion equiil, and about one* 
thud longor thtiu eithiT of the toUowiag. The emargiuated ouudal tM^ld is 
longer than the four preceding aegments. 

Length, H- 

I plac« the ubove i^pect^a id the t^otms Mfftmt, in which Milue Edwardi 
inctodeft ^liTfioiofDjz iiUid Sid^rt^^ cif L^Meh, itud Ibv LeptitsoTfiCb, Htb^^ Oli4k<t, 
ZtHobiiK, tkiuX Armida, of Eiuao. Oitr specimen pga«<Mi^«i« tho lotj^ aDtunutt 
ftnd aomewbiit sleuder farm of SUtimomm. The anture bt^iweet) the §rst iind 
aeeond aegattftita of th^ pl«ou Ih just dii^ceraible at the hiterai outU[i« onl3^, 
no trace of it being vifiible when rieiKiu^' the i^undul plate from nbiiTe. Our 
specimen uiuv entleykd und S4^Dt to ua by Mr. VV. J. FUb«r, from the west 
ooftat of Luwrr California, It ia a very pretty apecioSf ita marbled coloration 
aogg^ting the apecifio name we have giveti it. 

Idaiisa muHcata^ n. ap. 

Oatliue ellipticals First fotir Megments of the pereion equal, th« la«t thfee 
deorea^Dg gradually; eni-h aegmeut traversed by a tranavtrae dorsal ridge, 
l>t}A[iug three muncoid apiocH, btstweeu whii^h and lh« lateral margiu of each 
segmeat are ffom four to six Hmall tuliercles Abdoiueu nipidly narrowed 
to an obtuae, horn- tike point, Eyee prominent. Antenna Dot t>een. 

LeDgth. tn 1^. 

The specie -i i4 bo ve described waa obtained by Mr W. J. Fii*h^r, from Icy 
Cape, abiiaL three y^ ura ago, Ita very rough dora^d surface clearly di bUd* 
gninheB it frtim «U other niembera of the geuuH with whieh we aro ncqiiiviDted; 
in fact, it differm ao greatly from all E^pecita of Idotaa wm have hitberto tkveu^ 
that wa were tDclJned to fonn anew geoiia for itH reception; but uh oo l^asi 
thftH peveD genera are iocluded in Idotmi by M. Etlword&t (and aubm<^iiiently 
hy fiala and WcBtwood). of lome of which we have not naeu the driRfrip* 
tfona, we have phiced it m above. Out dDgle apecimetj is without antenna, 
they having been broken off in transit 

Tha eye^ are promiaeDt, and in advance and above each la an irn^lar 
•hftp^ And apparently hollow apina, posteHor to the frontal out lima of tha 
I, at a diatance equal to their heighth. The cephalon, like the body, pos- 
thi' itame rough tuherctilOM character. 



Tbo S^eretarj read the introduction of a paper " On the Da* 
lefmination of the Constant g, * go mm u moated through the Cor> 
reftpondiog Secretary by E. Djer. 
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Thomas Guerin spoke of the cost and weight of conduit pii>e, 
and suggested, that, as there was so much difference of* opinion 
among inquirers with reference to the subject, a discussion would 
be serviceable at a future meeting. 

The appointment, by the Council, of Dn A. B. Stout as Cor- 
responding Secretary for the unexpired term of Theodore A. 
BlaJce (resigned) was announced. 



BsGULikB MsSTIKa, OOTOBBB 2d, 1876. 

Vice-President Hyde in the Chair. 

The Chairman stated that a communication had been received 
from the Society of California Pioneers, inviting the Academy to 
attend the funeral of James Lick. 

The following gentlemen were appointed pall-bearers on be- 
half of the Academy: Henry Edwards, Henry C. Hyde, Charles 
G. Yale, C. D. Gibbes, C. Troyer and S P. Christy. 

Mr. B. E. C. Steams addressed the Academy as follows: 

MzicBEBS OF THB AcADEM7: It is customary, in societies like 
this, upon the death of a member, to formally announce the fact 
and to record the same in the proceedings. 

In pursuance of this formality, it has been assigned to me to 
tell you what you have already heard, and what half the world 
has already learned through the telegraph and the printing press, 
that James Lick, our friend and benefactor, has passed away. 
He died peacefully at one o'clock yesterday (Sunday) morning, 
October 1st, at the advanced age of eighty years. 

It is eminently proper that we should speak in praisef ul lan- 
guage of the dead, for, aside from a general feeling of gratitude 
for his munificent benefactions, which would justify our eulogy, 
he was one of the earliest members of the Acaden^» and always 
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expressed the most friendly intefeat in its affairs, a warm appre- 
ciation of its objects, as weil as a g^eneroua sjmpathy for thoee 
wbo were anselfisbly working to build up a scientific organiz- 
ation, and to adTance the cause of science on the western shores 
of our co^jntr5^ 

Though not educated in those higher €chools where the mind 
is trained to acientilic study and thought, his native breadth of 
mind was neTertheless quick to perceive the lofty aims and grand 
successes of Science, and the many blessings she has conferred 
upon mankind. 

If we eiamine into the character of his numerous gifts and 
the objects he designed to subserve thereby, we find that he 
acted consistently and in perfect harmony with the sentiment I 
have indicated, and which governed him in the division and 
varied dispensation of his exceeding wealth. 

Whatever may have been his idios^^ncracies, his varying moods 
of temper, his mind was clear and logical as to how or iu what 
nmnner his fortune could be best apportioned, and it was be- 
stowed thoughtfully and in pursuance of long cherished convic* 
tions. He loved his country, and the sentiment of patriotism 
incited him to dedicate a portion of his means to the perpetu* 
ation, by a monument, of the memory of the author of " The Star 
Spangled Banner." He was proud of his adopted State and city, 
hence hia gift for a group of statuary iilustratiYe of the settle* 
ment and growth of CaJilomia. He was, during a portion of his 
life a mechanic, hence the endowment for a school of instruction 
in the mechanical arts and his gift to the Mechanics* Institute. 
Himself one of the earliest settlers iu the State, he cherished 
th© Society of California Pioneers, and made it and them par- 
ticipants in his bountf. With a high regard for Science and a 
warm friendship for our Society, he remembered the dubious 
days in its history' ; he was familiar with our embarrassments, 
and not unmindful of our poverty; he had witnessed our "strug- 
gle for eiistence/' and gave us with a generous hand. 

So^ to the University of California, in whinh he has endowed 
an Astronomical Deparimont, which is to bear his name, with a 
princely gift of the value of nearly three quarters of a miUJon 
of dollars. And so on through the long list of his benefacrtions 
wd find maturity of deaign, and a sagacity in the Mleotion of 
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baneficiarieSj which indicate a dear head and an enlarged andj 

generouB purpose. A great writer has said; 

"Tbe evil which men do lives after them; 
The good i& oft interred with their boDea." 

This is no unmeaning platitude, but it can be eaid in truth that 
it does not applj to him of whom we are Bpeaking. 

It maj be s^iid by Bome that our late member^ in the bestowal 
of his gifts J was governed by a common weakness, the desire to 
perpetuate his name. Coucede this, and what then? Is this 
unnatural, or is tbi» an exce|itioual case? It is safe to saj that 
the world will readily forgive a vanity whiah exhibits so noble a j 
form of expresaioii. It is equally safe to assert that the name 
of Jameb Lice deserves aud will receive an honorable place on 
the roll of great public benefactors; and that those who succeed 
us in the affairs of this Acad e my ^ and who will be especially 
benefited by the means and facilities for scientiJic research 
through the considerate bounty of James Lick, and who will 
thereby be enabled to contribute something to '' the sum of 
human knowledge/* will ever hold his name in grat®ftd remem- 
brance. 

The following resolutions^ offered by Mr. Stearns, were 
adopted: 

BaolBed, That the members of the Galifornia Academy of Bci^Qcea tiava 
leartied of the death of their fellow member, friend and beDelWrtor, Javes 
Lick, aud will ever hold his name in grateful remembniDce. 

Retolved, Thai the Aeiidemy of Bciemef^ accepts tht^ invitation of the Society 
of Culifariiia Pioseers^ and will attend the funeral in a body; itnd it ia furthcfr 1 

Ri^&fved, Tbut a suitable rec!Oi-d of the dtath of Ji.UES Lien be «]iti-red in 
the minuU'ii and published in the proceediugSt atid that the Aeademj do now 
adjoarUj without traDBucling further buuiiieBt», 



g)i ||t(moiij} of 
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Requlab MsETiKa, OoTOBEB 16th, 1876. 
Dr. Blake in the Chair. 

Donations to the Museum: From C. F. Kirchner, specimen of 
silver ore; from G. A. Tread well, variegated copper ore, from 
Mexico; from Dr. J. L. Ord, three specimens of Monterey mar- 
ble; from C. D. Gibbes, specimens of coal, gypsum, conglome- 
rate, terra alba, gum demar, catechu and chrome iron; from 
Henry Edwards, specimen of serpentine; from J. W. Glass, two 
specimens of quartz containing asbestos, also specimen of cat's- 
eye; from Wm. McGillwray, Indian mortar and pestle from Big 
Panoche Valley; from B. H. Stretch, a cabinet containing about 
600 specimens of minerals. 

A special vote of thanks was given to Mr. Stretch for his fine 
donation. 

Pacific Coast Lepidoptera.— No. 18. Description of a New 
Species of Heterocampa (Larva and Imagro). 

BT HKNST KDWAROB. 

The following interesting species was detected by me in the fall of last 
year, feeding upon willows, in the neighborhood of Mt. Shasta, making the 
second of the genus now known to inhabit California: 

Ederocampa salicis, n. sp. Hy. Edwards. 

Larva, Mature. Ground color, bright golden yellow with subdorsal, longi- 
tndinal bands of clear white. Head, bright Termillion red, rather small, 
grooTed in centre, with a small fovea in front. Second, third, and fourth 
segments, with broken black lines, those on the sides occasionally edged with 
white, each segment with two long spinous tubercles. Fifth segment, bright 
Vermillion red, much swollen dorsally, and bearing eight spinous tubercles. 
The remaining segments are all striped longitudinally with slightly waved 
black lines, broken up on the sides into a series of dots. Anal segment, with 
ten warty npiuous tubercles, without white, and all the linen obholete. Feel 
and legs, yellow, spotted vrith black. Mouth parts, black. Spiracles, very 
■mall, black. Each of the warty tubercles is furnished ¥rith a single dirty 
white hair. 

Length, 1.25 inch. 
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Sii eaterpUlars taken, all f<?eding cloae togetlier, upon a dwarf willow, their 
btilliiiiit colors giving Co tbe plant at a liitle distance tlie appparacce al a ntc^mi , 
of nhowy flow«>i-a. In a few dayA th«y began td undergo ihHr chttugi^, an 
by the 27tb of Angii^t bad all ti-auis formed, Tlie cocoon in form^ iif vt^r 
cl{^S9r tine* gloRsy silk, tii6 leaver of the plant being diawn arotiud it so as to I 
conceal it ontirdy. It iis almost ^gg-sbapeil, aud very syinmelrJeal. 

Chryaalh. Shorty broad, brigbtf cbestnut brown, very gloasy and ahiiungp 
the abdominal portion sliowing the few hoirti of th« larvtil tnbercl&s. 

LeDgtbt 0.G5 iucli, 

TliB perfect iusects began to appear on the 22d of December^ a second fol- 
lowed on the 9tb of January^ and Un^ third on the IGth of March. The 
remaining Bpecimeus all died in the chrysjilia atate. 

Imago. Head and thorax, clothed with dense iron graj hairs, the latla 
towards the bane changing Into rich chestnut brown^ mottled with fafn^l 
color. Abdomen^ stonfi drab, paler at Ibe b»se» with the anal tuft fawn-color. 
Antennce^ with the shaft etone drab, the pectinationa jeUowish brown. 

Frimarles. Pale fawn-colot, donaely clothed with white »oalei*» sct^ttered 
somewhat irregnlarly, tbickest towards tbti costal ed^e, and there forming i 
imperfect »treiik* Iuui;!r margins, darker, and with rich brown blotcbe»» con- 
tinued faintly to the posterior angle. At the base of the winina is also a con- 
apionous, soiaewlint saggiJate patch of the piame rich brown color* Fringes, 
wbitet mottled with bruwn. Secondaries^, whiltsh drab, Mrlth brown markJagij 
near the anterior margin t and a brown blotch ti**ar the anal aagle. 



Dall whitish drab, ahading into brown on the cofttal edge of 
Fringe! of primaiies, mottled with brown; of iacondAriea, pure 



both wings, 
whittj. 

Espunse of winga, 1.55 inch. 

Thin species differs considerably from ila congener {HeL nomfpccto, Hy* 
Edw-, Proo. CaU Ac. Sci., Sept., 1874) in its more irregular markings, in tbe 
ab^nce of any defined bands or spots^ and in the darker base of ibe prima^ 
riea. Both species appear to be t^tv, and are i^ yet known only by the speci* 
mens in my enllection. 



Dr. Jamea Blake read the following paper on 



Remedy for the Phylloxera* 



My attention hftTing been directed some months ago to this new pest wbidi 
BO aerionsly threatens the destrootion of our vineyarda* a ^rles of e^perimentt i 
was tindertakeo under roy direction at one of our largest viney arris in Sonomii 
County^ with ibe view of discovering some means of checking the progresa of 
the disease^ as it has already almost destroyed some of the moat promiaioi? 
Ttneyards in that locality. At the time of com men dog my investigi^tlotm f 
waa aware thnt the aubject had occupied the attention of aome of the tnoBt 
distin^mshed sciantiata in France for the last three or four jeara. nor iJiottld i 
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I bav€ entered on the inye&tigationfl vilh Auj hope af incceSB bad I not IcDOwn 
thAt Uie efforts of tbe8« geDtlemen K^em to have beec dirked to tbe destmc' 
tion of th€ inj^ecC wit boat huLviug acquired sufficient knowledge of its Datural 
bistory. So fur u& ktio\vi:» tbe ipsect is ooe whicb goes tbrougb a aerieu of 
generutii^iii without cbaoging its form, dnring «hicb mnny 1ho\iBands of in* 
firctii cQii be produced from a aingle impregnated ovum (75,000^000 hare been 
enleuiated)} btit after a certuin number of tbt^ae partbenogenic generatioua of 
the power of non-fie^ual reproduction ceanee, und the developuient of a new 
form becomes necettfiary for the couCinnution of the species. Tbb aUernalion 
of gvmfratious takes ptnee in nii^ny of tbe lower tribes of auimnls; the di0er> 
enl generations of tbe same autmul beiug iu aome iDstanceu ao diaiiiinilar an to 
hiiTt» b«en mistaken for diflerent apeciea. In tbe pb^^Uosten^ the forms usually 
met witbi or, at IcaBt, tbftt bad been described ^'ben I cojomeuced mj iiive#- 
dpailQiis, were two i]on*se^nal forms, the u^mpb^ and nurses, tbe fonner b^ 
lug a bUinil inaect with legs which allow a certain degree of locomotiotif tba 
lattL'T t^eiug a fomi in which tbe legs larg go slightly developed na to be hardly 
visible, so that the insect can loove but n very ahorl distance from tbe spot 
where the ovum in deposited. Besides these two non^^exoft] forma, whose life 
18 eiitirely aubttrrauepn, there is a winged form in which the two Keiea are 
developed* sud which passes tbe greater part of its existence above grouod. 
Within tbe last few months it has been discovered that this wiaged inseLt de- 
posits its eggs on tbe leaves and bark of tbe vine, and froia tbes« eggs it la 
probable that a uew generation of nurses and uympbs ariaea wbitb. at leaat 
for tpauj geueralions, propagate tbemaelvee on tbe roots of the I'ine without 
any mules being produced. There were two important que&tioni relating to 
tbia winged form of tbe insect which had not been decided— namely, i^betber 
Iboy deposit any eggs on tbe root or bark of the vine under ground, and the 
form of the iuiect that is fi^rst produced from the impreguated ovom. These 
questions have an important bearing on tbe means t^^ be taken for ibe destTU<y 
tion of tbe insect, but unfortunately neither of ibem bad received a satiafaHo- 
ry atiHwer- In ibe spring of this vear I presented some specimens nt tbe Mi- 
eroBCcjpieal Society, of a form of tbe iuaeet that bad not been d«i«Hbed. tn 
waf fivqiient examination of the roots of di^essed vines dtiring the winter, the 
Inteel was only met with under the furm of unrsea, wbteb remained in a dor- 
mant at ate from the beginning of November to Apri). Tbe first sign of a r^ 
nawal of activity in tbe insecL was the appearance of a form mneb resembling 
the nympb bot raiber birger, with a sort of gelatinona body, and so transpar- 
ent that from teti to twenty ova could readily bs disiinguiiihed in Ibe abdo* 
uieu. It was mcicb more active than the nym pha^ rnnniag about the loota 
with agility. My own opinion is, that it wmji a form of inject directly duvel- 
opeil from the impr»'gn:iCi^1 oviiin, but Mb ether it bad h^vu batihed above the 
ground and had I raveled down on the root, iir whefber any Intpregnsled egga 
bad beistl depodted brueatb tbb surraco from ^birh it had been produced, i« 
not known. Tbe iamo form of in*ect wu described by Hr. fiajbtani at a 
meeting of Arodemie dea Soienoia at Pnria, about two weeks after t had ax* 
biblted it at tbe M icroaeopical Bodely. On aaeing this form of Ibe in«ect, lb* 
idea at once struck me that this was lb# ]^baae of Itatiistenee in which it cuukl 
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moit readily b* dentfoyo*!, and believing thiit ttis form was onfl wliicli w*§ 
necefisary for tlie coatiuiintioD of the species, its destruottou would peceesarUj 
be followed by the di srippearauee o! idi the other fonasi* 

The bif^nli)hitie of carbon seemi^d to prpts^nt the only og^mt UkHj to be efli- 
cttcioua ngflinst tbe ioseet Owing to the esttieme voJatilitj of tbiti mtbstauee, 
its rapor, when it is Id traduced at some distance beneath the surf&fef wonld 
permeate the «arth in all directions over a considerable area, and tbna would 
have a chance of reaching 6Ten the diittant rootlets of the vine. Altbongh it 
had been rt^porled in Frarjce tbat the finb^tatjoe was not deiitructivp to Ibc in- 
sect, yet I belieTed that the soft, apparently nude form, which I had just dis- 
covered* would not rertiftt it> In order to introdne© Ihe substance beneath 'he 
groond, an iron tnbe wan tnlcen with a sharp atma} point at one end^ the sides 
being pierced with a few sniali bole» near the bottom, and a piston was made 
wlilch oonld be forced down the fnbe. The tnbe was driTeu into the eailh for 
a distance of one or two feet, near Ihe root of Ihe vine; some bisnlphiHe of 
carbon was poared ioto the tnbe, which was then filled with wnter, and the 
contents of the tnbe forced out into the ground with the piston. The tube 
was then drawn out and the hole filled np* The quantity used on each vine 
was about an ounce and a half of thb t>isulphide. This was introduced into 
the ground ihrongh two or three boleH, The snbstance wan applied in the end 
of April and early part of May, only one application being raad^-j and in ev- 
ery instance to plants! that were evidently sui'ering from the disease. Th« 
result has been^ on the vinea so treated the insect has aim oat entirely diaap- 
peared, while on vines that were in the same condition last ye«ir as those to 
which the bianlphide had l>een applied, but which were not treated, lb© roots 
swarm with the iusect, so that none of them are likely to survive this seaton, 
at J east of those that were luost i^tfected. In tbe earJy part of the aea^^n no 
great difference was noticed between the foUage of tbe vines that had been 
treated aod the others, but within the last six weeks the vines on which the 
insect had been destroyed present a decidedly healthier appearance, A more 
marked difference is observable in the roots, specimens of which 1 submit for 
inspection. It will lie ^ecn that while the roots of the viuf^s to which tbe bi- 
sulphide has l>een apjilied present a comparatively smooth and healthy ap- 
pearance » the roots of the untreated vines aru rough and covered with dead 
and decaying hark. In both seta of roots the lower portion is generAily dead, 
the result of the ravages of the inject during the last season; but wlilie in the 
plants whieh are still infested with the iuisect this proc^'ss is still goiu^ on and 
wdl continue until Ihe vine is destroyed, the other roots are throwing oat 
quite a nuniber of healthy rootlets and are covered irith a new and smooth 
bark, so that they will be prep^ed in tbe enstiing year to throw out a new 
crop of rootleta* 

As regards tbe practicability of the treatment this presents no obstacle^ aa 
the bienlphlde of carbon can be obtained now in a comparatively pure state at 
fifty cents per pound; and I am oonfident it can be produced in a form quit** 
suitable for use in the vineyard fit a third of the price, so that the cost of tb« 
material for each vine would not exceed two or threw ^enis. The process of 
applying it is simple, and cau be oarried out by Any ordinary Iftbarer* The 
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time far Applying it flbouM be driiin^ the tD<)t}tb of Aim], us al this seAson tl)# 
iii«ect« that have sarviyed thp wiDt**r hrtve not bpguD to lay tbeir eggs, and 
experinieBts thnt liAve been CArriec! on during tb^ Aummer <;baw tliAt wbile the 
biAolphide is n certAin poiaon to the innei^t in aU lin fornix It doen not deBtroj 
tlie egg. Thi* i« tbe reuaon of ita rei>ortpd fAiInre in Fratieet wh^re probably 
it WAS not npplied iit the right JieAAon. By usjog it i^ the spring, at tbe timti 
thttt tbe winter c^ggs At the snrfAce Are being hAtched And before the hybei> 
nnting form has commeuctid laying, w& b^^e the Insect entirely in UiAt phase 
of iu exislenee io i^hich it can be killed by the biaulphide; aiid esperienco 
hfta shown ihat at thiu time ttn destruction is completed by one spplicAtion of 
the poison. The only plAoe where the inject has been found ou nome few of 
the YineA treated has been nsAx the siurfai e, where the vapor becAme too much 
diluted with the Air to proTe fAlAl, and one patch of the infiect was found at A 
depth of more than four feet, where it was posi^Lble the VApor had not pene- 
trated. In the oonrae of my experiments I have discovered that the reftise 
lime from tbe gaa works will kill the insect for some distance beneath the sur- 
face when 11 has been appUed round the rootn, and from what we know of the 
nftturftl hiatoiy of the imaect it is Almost certain thAt it will sbortly die out at 
ftny great depth, when it cannot be renr^wed by frenh nymphi^ developed fl^m 
the winter ova. The plan of treatment 1 huve advised for the diaenaed vines 
is, during the winter, and as late ar possibJe before the cessation of the FainSi 
to apply three or fonr pDuuds of the lime re fane ronnd the stem, drawing the 
earth nwny from the stem to the depth of two or three isehes, at the «ame 
time brushing ihe stem for mx or eight inches above the ground with train oil. 
Then about tbe middle of April to the first week In May nse the bisulphide of 
carbon ander ground in tbe way I hAve pointed out, making three holes round 
each vine at a distance of eighteen inehes from the stem, and using about two- 
thirds of an ounce to each bole, the holes when the tube is withdrAwn being 
well filled with earth and stAmp«d down. 

When the vine is e^o far diseased as to have tuffered materiAUj in its foliage, 
the b«<lter plnn in, I thinks to pull it up. But a enreful examination will de* 
tect the presence of the insect trn the roots of ¥Lu<!ti the foliige of which ap- 
peiara quite healthy and which are bt^aring n full ctt»p of fnut. In this stsge 
of th« dkeiie the inaeot it not in sufilcient nnmbsrs lo so eompktely abAorb 
the defcendiugtftp Ai lo have prevented the formAUon of new rootlets, and 
wldle this ifi the case the vine cau readily teeo¥er itnelf. Whatever may be 
the caae in i>ther conntriei^, 1 am conviui^vd Ibat here the dt'Struf^tion of the 
tower portiou of thi* roots is not ('aa>M*d by th«i dirret atlivck of !h«* insect* aa I 
hftve found tht* roots dimd two or three ft^et tk^vond when* any trnof s of the in- 
sect Qould be dincowred. Owing to the peculiaritit^s of our climiiti% Uia vinci 
aend their rootM mueh deeper her« ttiAii fn Enrnpt% und although in thr oldef 
TiQ<« in the vineyard where 1 in?estigA,led the dtaea^c the rm>ts derived their 
priumpal ►iiijjply of uonnahment at depth* from tJti to tsn fei^t, 1 hsve uol 
found tUn phylloxi^ra at a greater d<^pth than fonr f4^t< although the roots 
• irert^ d^ad tm Ut m tln-y coultl b^ trKOfd, »nd far h«yoi;id any part that had 
be^n diri'Ctly att^icketJ liy the inaiict Wher« the vine* an* pretty badly dia* 
e««ed« I think lh« appliaition of the b]0iUphid« at the beuinnlng of the winter. 
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say in November, would more than repay the expense, as thousands of insects 
would be thus destroyed that otherwise would be feeding on the juices of the 
vine daring the next five months. This, however, mnst not supersede the use 
of the poison in the spring at the time when the winter eggs are developed. 

In the roots shown this evening the healthy appearance of the new rootlets 
on the treated vines is a sufficient proof of the absence of the phylloxera, al- 
though I would state that after a careful examination I have not detected a 
single insect. The roots that were not treated have not thrown oat a single 
rootlet. It is needless to remark that the vines that were treated all showed 
evidences of being attacked by the disease last season, as is evident from the 
appearance of the roots, although not an insect is to be found on them at 
present. 

Where the vines have not been already attacked, I believe the application 
of train oil to the stem and the gas works lime to the surface round the top of 
the root will protect them, or a small quantity of the bisulphids introduced 
near the root a few inches beneath the surface in the spring, would certainlj 
save them from the attack of the insect. 

Mr. Ouerin read a paper on the Factor of Safety in Water 
Pipes. 



Reoulab Meetiko, Novembeb 3d, 1876. 
Dr. Stout in the Chair. 
Ten members present. 

L. A. Scowden was proposed for resident membership. 

Donations to the Museum : From W. J. Fisher, specimens of 
centropomun, trachynotus pampanus, octopus, 22 birds and 110 
shells; from J. M. Dore, specimen of echeneus maceatus; from 
Henry Edwards, two fish — one mineral and slab containing fos- 
sil; from John Torrence, California gopher. 
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The President transmitted to the Academy a short paper, 
dated October 12th, upon the recent search for Vulcan. LeYer- 
rier's telegraphic dispatch asked observers upon the Pacific Coast 
to make search for Vulcan on the 9th and 10th of October. 
Professor Davidson was then stationed at the U. S. Coast Sur- 
vey trigonometvcal station, Mt. Helena, at an elevation of 4343 
feet above the sea, and had been systematically observing the 
sun for sun spots and planet from the 6th of October. On the 
9th and 10th the disc of the sun was very carefully afid fre- 
quently examined with a good telescope of three inches aperture 
and a magnifying power of 85, adjusted for the determination 
of position of any object on the Sun's surface. Especial care 
was given to the afternoon hours when the sun was below the 
horizon to the eastern observatories. Late in the afternoon of 
the 10th two small spots were discovered, and from their size 
and want of definiteness it is safe to say that any well defined 
dark object having a diameter of ten seconds of arc would have 
been readily detected. 

Professor Davidson states that his examination of the sun's 
disc before the request of LeVerrier was made known, arose 
from tentative studies which he had been making upon the action 
of Mercury, Venus, Earth and Jupiter, (together with a probable 
intra-mercurial planet,) upon the fluid surface of the sun in not 
only changing its form and causing solar spots, but in the 
almost infinitesimal reactionary effect of the very slightly dis- 
torted form upon the planets, and especially upon the yet unex- 
plained variation of the earth's rotational velocity, which he sur- 
mises may have a period of about forty years. 

A description of a fish caught at Port Madison, W. T., was 
submitted by Ferdinand Westdahl, through Prof. Oeo. David* 
son. 
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Pacific Coast Lepidoptera.— No« 19. Notes on a Sinsrular 
Variety of the Larva of Halesidota Afi^assizii. Packd. 

BT HKNBT XDWABDS. 

It hafl generally been conceded by entomologists that yariation of certain 
characters in either of the stages of insect life, so long as that Tariation is 
contained within what has been called the " well defined limits of a species/* 
does not constitute a ground for founding new species upon trivial differ- 
ences. But remarkable changes in the larvaB of certain forms are decidedly 
the groundwork upon which other ideas may arise, and are the beacons which 
light us to a better understanding of the laws which govern the many devel- 
opments of animal life, which, with their almost countless variations, lead us 
to the conclusion that our positive knowledge of what really constitutes a 
species is v^ry limited in extent, and compel us to the confession that we -can 
say but little as to where a species is true to its original type, or how far its 
wanderings may extend. It is a singular fact that the genus Hakstdota 
should present two kindred instances of the variation of the larval stage to 
such an extent as almost to warrant the assumption that new species had in 
these cases begun to assert their existence; but it is nevertheless so, 'the 
one to which I am about to refer being even more remarkable than that 
spoken of by the late Mr. B. D. Walsh, in Proc. Boston Soc. Nat. Hist., 
Feb., 1864, and further alluded to by him in the Proc. Ent. Soc., Phil., Nov., 
of the same year. To those who are not familiar .with Mr. Walsh's 
papers, it may be briefly stated that he found feeding upon oak some larvse 
of this genus, differing very much, both in color and in the arrangement of 
the pencils of hairs, from those of the well known Atlantic species, H. tease- 
larist but which, upon arriving at their perfect state, could not possiby be 
distinguished from the imagos of that species. Mr. Walsh, regarding the 
larval condition as of equal value with the subsequently matured form, called 
his new discovery by the name of H, Antiphola^ and always referred to it as 
a phytophagic species, and not a phytophagic variety. Mr. Grote, on the 
other hand, in Proc. Ent. Soc, Phil., December, 1864, alludes somewhat 
slightingly to Mr. Walsh's experiments, and considers the Antiphola of the 
latter author as merely an accidental variety of the better known and more 
abundant form ; and this, it is but fair to say, is the conclusion arrived at by 
most other entomologists. It gives me great pleasure to be able to add some 
few facts bearing upon this interesting question, and to present the descrip- 
tion of some larvae, which, at the time of their capture, certainly appeared 
to me to be those of a totally new and unde&cribed species, but which, in their 
imago condition, can in no possible character be distinguished from the well 
known California species, H. Agassizii of Packard, =P/j/F(7opfera saHcis, Bois. 
My specimens were taken by myself in August, 1865, in Strawberry Valley, 
near Mount Shasta, one of them feeding upon alder {Alnxis viridis), and the 
other upon a species of willow. For the better comparison of the singular 
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differenoes in the larrsB, I sabjoin, in 
both: 

/ 
Ral. Agcusizii. 

Head, body and prologs, entirely 
black. Abdominal legs, dirty yellow. 
Body, slightly depressed, with the 
three anterior and three posterior 
segments evenly clothed with yelvety 
black hairs, ont of which spring some 
pencils of white hairs, much longer 
than the general clothing of the body. 
The middle segments are clothed with 
very bright lemon yellow hairs, with 
a black lozenge-shaped patch in the 
middle of each segment. In some 
specimens the yellow extends farther, 
both anteriorly and posteriorly, the 
black hairs being consequently less; 
bot there is little or no change during 
the growth of the larva, save in size, 
the colors being quite similar through 
the successive moults. 



paraUel colmnns, the description of 



Hal Agassixii. Var. Alni, Hy. Edw. 

Color of body, cream white, except 
the head, which is jet black. Bun- 
dles of hair of the same form and 
arrangement as in R. Agassizii, but 
wholly of a beautiful cream white, 
concolorous with the body of the cat- 
erpillar. Down the middle of the 
dorsal region, is a row of oblong, 
bright red, almost vermillion, lozenge 
shaped bundles of hair, wanting on 
first, second, third and anal segments. 

Length, 1.00 inch. 

Previous to the last moult, the cat- 
erpillars became very dull in color, 
and the subsequent condition was 
seen through the larval skin prior to 
its exclusion. The appearance then 
presented was much closer to the 
usual form of H. Agassizii, but with 
a few striking differences. The body 
was DOW wholly slate black. Head, 
jet black, shining. Mouth parts, 
black, with a streak of cream color 
above them. 2d. 3d, 4th, 5th, 9tb, 
10th, 11th, 12th and 13th segments, 
as in H. Ag<is!t\zii, clothed with jet 
black hairs, with long white pencils 
interspersed. The middle segments, 
that is, the 6th, 7th and 8th, are 
bright golden, and not lemon yellow, 
without any black hairs whatever. 
Thoracic legs, black; abdominal, dull 
yellow. 



It will thus be seen that the great difference of these larval forms consists 
in the stages previous to the last moult, the typical one being then lemon yel- 
low, with black extremities, and black dorsal hairs, while the other is cream 
white, with vermillion dorsal hairs. Moreover, the last moult of my new 
variety is apparently specifically differeut from the normal form, the yellow 
being a much deeper and richer tint, and the black bunches of dorsal hairs 
being utterly wanting. It may be well to state that ff. Agasaini feeds exclu- 
sively upon willows, whereas my Shasta examples thrived equally upon wil- 
low and alder. 
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They were found on the 17th of Aagnst, changed from the white and red 
stage on the 26th, and spun their cocoons on the 14th and 16th of September. 
In this condition there was no appreciable dififerenoe, except that the golden 
hairs gave rather a richer appearance to the cocoon. The moths emerged on 
the 1st and the 15th of March, both being females, and presenting, as I haTe 
said, no points of distinction from the ordinary coloring and markings of ike 
typical species. For the sake of reference, I propose for this Tariety the 
name of Hal, Alni. 



Begulab Meeting, Novembeb 20th, 1876. 

Vice-President Edwards in the Chair. 

Nineteen members present. 

Donations to the Museum: From G. A. Treadwell, specimen 
of inetacinnatarite, Lake County, Cal. ; from Henry Edwaaras, 
silver ore and fossils from White Pine, Nev.; from C. D. Gibbes, 
stamp copper and fine copper, Penabic mine, Michigan; fossil 
shells, Fresno County, Cal. ; sandstone and infusorial earth from 
same place; petroleum from Gibbes' oil spring, with samples of 
burning and lubricating oils, Fresno County; asphaltum from 
naptha oil springs, Kern County, Cal. ; from G. Yale Gay, lus- 
site, from Soda Lake, Churchill County, Nev., also manufact- 
ured product; from C. L. Scudder, Arizona rubies; from Mrs. 
Elizabeth Bush, San Jose, 40 specimens of copper ore, 20 speci- 
mens sulphuret of iron, and sulphurets of zinc, from Buchanan 
copper mine, Fresno County, Cal.; 20 specimens andaluriate 
crystals from near Buchanan mine; 23 specimens crystals of cal- 
cite anceforsil shells, from Penitensia Canon, Santa Clara Coun- 
ty, Cal. ; three specimens rock from Black Spring, Penitencia 
Cafion; three specimens of sandstone; two specimens of con- 
glomerate, containing andalusite crystal; 13 crystals (California 
diamonds). Lake County, Cal.; fibre of milk weed, Fresno Coun- 
ty; one pine and two spruce cones from Glen Falls, N. Y. ; from 
Asa T. Hayden, Honolulu, land shells and fresh-water shrimps 
from the inormtum streams. 
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ICr. Ijookingtoii dBicribed u epectes of lizard from Lowtr Cal- 
ifomia* 

Dr> Kellogg read the following paper: 



On a racent viait lo If endocina Coauty, Mr. Joneph H. Olftrlio, oar oorrsi* 

pondiug member and enterpiifiing collector and oontribiitor m aeTef«l depart" 
menta of natarai biHtory, gave some plauta, and among th^m ia foand & new 
Hpeoiea of Impj^rum^ wbkh it ii prcipoaed to naiBe in hiA bonor^ 

Isopynim Clarkii. K. 

Stem flimple, fiUformg glabrotw— rarely more tban one — 1-3 inobea bigh, 
1-flowered; root, a fadculus of obloug aes^ile tuberletH; leaves bitemote* radi- 
cle leaf on a lung blender pt»tiole, tbi:* leaf or leave a about equalling the Btem, 
rarely eioeedmg it. Canline relatively sborter, atipulea rainnte, petiolnlea 
Tcry short, leaflt?t» broadly obconk^ 2-3 cleft lobed segnittnte oblong, obtuai^ 
mnoroiialet biu^ emulate, ftbciut 2r-3 littetf lotijEt and 1 brond. somewbAt glan- 
eoiubfineath; flowenon leng fllifarm terra mal ped undent, white, 4- lines in 
dijiro€t«r: sepali ttbbtig-oborate, subobtuf^e; atamens 9-10, fii amenta lanoe- 
linear, flattened, ttomewhat petitloid — not dilated above-^two-thir<la the length 
of iepals; falicnlar ovaries 5-6^ oblongt flattened, nbont 3-eeeded, on stipes 
one-iyrd tbcftr length. OiiferH from /. &cmthnittle in ila elze and simple 
l-flowered charnoter, pode etipitatL^ 3-4 ieeded. imd more disUuctly BOparate 
ati pules; the roots al»o are not the thickened flbre^ of that species, bnt true 
ablong little tubers. Growing among mofiaei. 

r 

The following pbnt of >lr. W. J. Fiiher's collection at San Diego, is io 
tare — if not altogether new— it ia propoatd to mike it known proviiiioiudly aa 
a Tariety of Dr. Oray'e. 

ActinotepiM muHm. var. 

Stem erecti simpUp oppositely brancbiog above into a loots somewhat 
corymbose spreading top, caneocently villous, with short glandular hairs 
thn>nghoiit| more or tea» mtied with long i^lmplo hairs above; leaves opp<jaUe 
(npp«ir aesaile), 1-2 incht»s long, piiuiatilid, gliluriUp or narrurirlj Unear tubes 
from a soisewbat broadened rachis, or niargined petiole, rather palmately 
mnltifld as reduced on the branches; peduncles aleuder, 2-3 times the length 
of the leavea or 1-2 inchea long, solitary and terminal, a few from the iipper 
axils, involuore broadly bell-shaped, scales about 12, or same number as the 
rsys» aoute tips hispid and glandular somewhat recurved, looselv appressed 
earinaled to the middle; rays longer thj^n the ecalsR; akenes linear^nneat«f 
blade, minutely Mcabrulose, of the ray incurved : pappus very minute, about 
fk$^ obtase, laciniated membranous or hyalinn soale*; re^ptaele iharply 
6&nie finely pappi^lofie^pubesoaiit; disk florets yellow, gland aliir, tips of the 
teeth bearded on the back and nerves each aide of the sinuses often piodnosd 
iQto mincite spines; braaohsf of the stvl<^ tipped by a short aakad ooiie. 
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C. D. Gibbes read a paper describiog the geological formation 
of the oil region in Tulare Valley, west of Tulare Lake, exhibit- 
ing also specimens of the oils and rocks. 

A paper was submitted, through Dr. Kellogg, by Prof. G. 
Eisen, entitled, **A preliminary report on the Lithobre of North 
America." 

Lithobioidae Americae Borealis. 

Preliminary Report on tlie Utliobll ot Nortl& Amerlea. 

BY ANTON STUXBEBQ. 

The oldest account, as far as I know, of the occurrence of Lilhobii in North 
America is dated about fifty years ago, when Thomas Say, in the year 1821, 
in his *' Descriptions of the Myriapoda of the United States," (Journal of the 
Academy of Natural Sciences of Philadelphia, Ist series, vol. 2, pp. 102-114) 
described a species found in the vicinity of Philadelphia, under the name of 
Lithobixis spinipes. 

Nest to Say comes George Newport, who (1845) in his classical work 
" MoDOgraph of the class Myriapoda, order chilopoda," (Transactions of the 
Linnean Society, vol. XIX, pp. 265—302, 349—439,) described as being found 
in the United States, three species: Lithobiua mulHderUatuSt L. Americanus and 
X. planus; of these Newport considers, however, not without some doubt, £. 
Americanus to be identical with L. spinipes — Say; and according to my opinion 
this same L. Americanus is no other species than the one in Europe so exceed- 
ingly common, and well known since the time of Linneus, as L. forfioatus 
(Linneus), not to mention a very short communication by Perbosc in Bevue 
Zodlogiqae, 1839, page 261, where a supposed new species L. Mexicanus is 
very unsatisfactorily described. 

When Ludwig Koch, in the year 1862, published his monographic treatise 
on the genus Lithobius (Die Myriapodengattung LiUiobius, Numberg, 1862,) 
he also described as new two North American species : L. trarismarinus and 
L. mordax. 

Shortly afterwards, 1863, we find by Horatio G. Wood, Jr., under the title: 
** On the chilopoda of North America, with a catalogue of all the specimens 
in the collection of the Smithsonian Institution," (Journal of the Academy 
of Natural Sciences of Philadelphia, new series, vol. V, pp. 5-52,) the begin, 
ning of a monograph of the myriopods of North America. Of Lithobii he 
enumerates not less than seven species: L. muUidentntus, L. Americanus^ L. 
pauddens^ L. planus, L. nobilis, L. Xanti, and L, hipunctatus, of which the 
three last mentioned are arranged under a separate Genus Bothropolys, dis- 
tinguished from the old genus Lithobius Leach, by the arrangement of pori 
coxales in several more or less irregular rows. 

In his principal work of somewhat later date, (1865), "The Myriapoda of 
N. America," (Transaotions of the American Philoaophioal Society, new 
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series, toI. XIII, pp. 137-248.) he howeyer, after continued stady and with 
access to the necessary material, somewhat modified his former ideas of the 
N. American Lithobii, as can be seen by a comparison between the species 
mentioned m his two different works of the years 1865 and 1863. 

(Genns LITHOBIUS, Wood.; 

1865. 1863. 

L, AmtricanvA « (X. muZtidentodis. 

( X. AjMTicanuA, 
X. iroxkstnarinris. 
X. mordax. 

L.paucidens s^ L. pauddens, 

X. planus as L, planua. 

(Genus BOTHROPOLYS. Wood.) 

B. muUidentatu* = B. nobUia, 

B, Xanti <= B, Xanti, 

B, hipunctatiu = JB. bipunctatus. 

Two years later or in 1867, we find mentioned also by Wood another species 
X. bilabiatuif, from Illinois, " Notes on a collection of California Mjriapoda, 
with the description of new eastern species,'* (Prooed. Acad. Nat. Science of 
Philada. 1867, pp. 127-130.) 

Finally, daring the last years, the following species of Lithobii not previ- 
oasly known have been added to oar knowledge of the myriapod fauna of 
North America: 

(a.) Of Alois Fambert and H. de Saussure, 1869, ('*Myriapoda Nord 
Americana.'* Bevae et Magasin de Zoologie, 2: me s^rie, vol. XXI, pp. 149- 
159.) X. attecus, L. mystecus and X. toUecus, all from Mexico. 

(6.) Of Fr. Meinert, 1872, ('* Myriapoda Musei traaniengis, II Lithobiini:" 
Nat. Tidsskrift, 3:R., 8:Bind. pp. 281-344) X. vorax, from Louisiana. 

(c.) Of O. Harger, 1872, (''Descriptions of New N. American Myrio- 
pods: " Am. Journal of Sc. and Art, 3d series, vol. IV, pp. 117-121,) X. pifi«- 
torum, from Oregon; and lastly 

{d.) By the author of this paper, 1875 ("Nya N. Americanska Lithobier " 
— Ofvers. Kgl. Vet. Acad., Fish. Aif^ 32 pp., 65>72). X. monticola, X. pusto, X. 
paradoxus, X. obesus, X. Icochii, X. megaloporuSt X. eucnemis, X. sonssurei and 
Lamyclet fulvicornis. 

Such is, in short, the historical development of our knowledge of the Lith- 
obii of the N. American continent. Their number— very small, certainly, in 
comparison with what is known from Earope — does not exceed twenty-four, 
considering X. spinipest Say, to be identical with X. amerioanus, Newport. 
The following is an abstract from a more extensive work, now in preparation, 
a preliminary report with synonymy of all hitherto known species. 

Of the following species I know personally fourteen, or 2, 3. 6, 7, 8, 10, 18, 
14, 16, 18. 19, 20, 21, 24. A very rich material, oarefuUj ooUMted and pn- 
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served, has been remitted to me by Gastaf Eisen, now in San Franoisoo; bnt 
besides I have also had the opportunity to receive valoable contribntions from 
H. de Saassore in Qeneva, and Fr. Meinert in Copenhagen. 

Gen. I. LITHOBIITS Leaoh 1815. (Trans. Linn. Society, vol. XI, p. 381.) 

Subgen. I. Eultthobius Stuxberg 1875. (Of vers Kgl. Vet.-Akadms For- 

handl., arg. 32 N:o 3 pag. 8.) 

Santa SorsuoUia, 6, 7, 9, 11, 13 angvUis porticis producHs. 

Poricoxales in pedum paribui 12, 13, IV 1^- 

1. EnuTBOBius iffnLTiDBNTAT0s Newport 1845. 

Syn. 1845. LUhobius muUidentaius Newport, Trans. Linn. Society, vol. XIX, 

pag. 365. 

1847. '* " Gervais, Hist. Nat. d. Insectes Apt&res, 

vol. lY, pag. 236. 

1856. " ** Newport, Catalogue of the Myriapoda, 

pag. 17. 

1863. Bothropolys nobUis Wood, Joorn. Acad. Nat. Sci. Philadel- 
phia, new series, vol. V, pag. 15. 

1865. ** muUiderUatus Wood, Transact. Americ. Philos. Society, 

new series, vol. XIII, pas. 152. 

Ha%. in oivitatibos orientalibns, ex. gr. Pennsylvania, Illinois, Missouri 
(sec. Wood). 

Subgen. I. NxoLiTHOBinB Stuxberg 1875. (1. c, pag. 8.) 

Scuta dorsucUia, 7, 9, 11, 13 angvUU posticis produetU. 
Port coxales in pedum paribus^ 12, 13, 14, 15. 

2. NEOLiTHOBnra vorax Meinert 1872. 

Syn. 1872. LUhobius vorax Meinert, Natnrhist. Tidsskrift, 3:dje Baskke 8ule 
Bind, pag. 292. 
Hab. in Louisiana circa Belozi hand procul ab New Orleans (sec. Mei- 
nert). 

3. Neolithobius mordax L. Eoch 1862. 

Syn. 1862. Lithobixu mordax L. Eoch. Die Myriapodengattung Lithobius, 

pag. 34. 
1872. *' " Meinert, Naturhist, Tidsskrift, 3:dje Bsskke, 

8*.de Bind, pag. 294. 
Hab. circa New Orleans (sec. Eoch et Meinert). 

4. Neolitbobius tbansmabinus L. Eoch 1862. 

Syn. 1862. LUhobius transmarinus L. Eoch, Die Myriapodengattung Litho- 
bius, pag. 33. 
Hab. circa New Orleans (sec. Eoch). 
Subgen. III. Lithobius [Leach] Stuxberg 1875. (Ofvers Egl. Vet.-Akadms 
Forhandl., &rg. 32 N:o 3, pag. 8.) 
Sciiia dorsualia 9, 11, 13, angulis posticis productis. 
Pari ooxaUif in pe^Mm pcnibus 12, 13, 14, 15. 
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5. LiTHOBiuB lAsn Wood 1863. 

Syn. 1863. LUhMus Xanii Wood, Joarn. Acad. Nat. Soi. Philadelphia, new 

series, toI. V, pag. 15. 
1872. '* rugosus Meinert, Naturhist, Tidbskrift. 3:dje Beekke, 8xle 

Bind, pag. 306. 
Hab. in California, Oregon, cet. 

6. LiTHOBiDB PLAMUB Newport 1845. 

Syn. 1845. Lithobius planus Newport, Transact. Linn. Society, vol. XIX, 

pag. 3^. 
1847. ** ** Gervais, Hist. Nat. des Insectes Apt^res, toI. 

IV, pag. 236. 
1856. '* ** Newport, Catalogue of the Myriapoda, pag. 18. 

1863. ** *' Wood. Joum. Acad. Nat. Sd. Philadelphia, new 

series, vol. V, pag. 14. 
1865. ** ** Wood, Transact. Americ. PhUosophioal Society, 

new series, vol. XIII, pag. 151. 
.flab.—? 

7. LiTHOBins Saussubkz Stnxberg 1875. 

Syn. 1875. LithMus Saussurei Stnxberg, Ofyers Kgl. Vet.-Akadois Fdr- 

handl., &rg. 32 Nx> 2, pag. 71. 
Hab. in Mexico (H. de Sanssnre). 

8. LriHOBios FOBFiCATUS Linn6 1758. 

Syn. 1758. Hcolopendra forflcata Linn^, Syst. Nat., ed. X, vol. I, pag. 638. 
1778. " " De Geer, M^m. p. serrir k I'hist. des In- 

sectes, yol. VII, pag. 557, tab. 25, figg. 1-6. 
1815. LUhobiua farficaius Leach, Transact. Linn. Society, vol. XI, 

pag. - 
1815. '* vuigaris Leach, Ibidem, pag. 382. 

1815. '* lasvUabrum Leach, Ibidem, pag. 382. 

1821. *' spinipes Say, Joum. Acad. Nat. Sd. Philadelphia, 

▼ol. II, pag. 108. 
1842. *' ** Lucas, Hist. Nat. d. Crust., d. Araohn. et 

d. Myriapodes, pag. 543. 

1844. *' forficaiut C. Koch, Deutschl. Crust., Myriap. und 

Araohniden, Heft 40, tab. 20. 

1845. " omerioanuf^ Newport, Trans. Linn. Sodety, vol. XIX. 

pag. 365, tab. XXXUI, fig. 29. 
1845. " farficaius Newport, Ibidem, pag. 367. 

1845. Leaehii Newport, Ibidem, pag. 368. 

1847. forcipatuM Gervais, Hist. Nat. d. Insectes Apt^rea, vol. 

IV, pag 229. 
1847. am§ricami$ GerVaia, Ibidem, pag. 286. 

1856. " Newport, Catalogue of the Myriapoda, pag. 

17. 
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Syn. 1856. ** forficatus Newport, Ibidem, pag. 18. 

1856. *' Leachii Newport, Ibidem, pag. 19. 

1862. ** forficatus L. Koch, Die Myriapodengattaxig Lithe- 

« bins* pag. 39. 

1862. *' horiensis L. Koch, Ibidem, pag. 45. 

1862. " coriaceus L. Koob, Ibidem, pag. 51. 

1863. '* forficatus C. Koch, Die Myriapoden, Bd. I, pag. 113; 

tab. 52, fig. 104. 
1863. " muUidentahis Wood, Joam. Acad. Nat Sd. Philadelphia, 

new series, vol. Y, pag. 13. 
1863. '* antericanus Wood, Ibidem, pag. 14. 

1865. •* *• Wood, Trans. Americ. Philos. Society, new 

series, vol. XIII, pag. 148. 

1866. " forficatus Palmberg, Sveriges Myriapoder Ordn. 

Chilopoda, pag. 15. 
1866. " hortensis Palmberg, Ibidem, pag. 17. 

1868. •* curtirostris Eisen & Stnzberg, Of vers. Kgl. Vet.- 

Akad:ns Fdrhandl., &rg. 25, pag. 376. 

1869. ' * forficatus Meinert, Natarhist, Tidsskrift, 3 :dje Baskke 

8:de Bind, pag. 259. 
1869. " coriaceus Meinert, Ibidem, pag. 260. 

1869. •* *• V. Porath, Ofvers. Kongl. Vet.-Akadma 

Fdrhandl., &rg. 26, pag. 637. 

1871. *• forficatus Stuxberg, arg. 28. pag. 496. 

1872. •• *• Meinert, Natnrhist, Tidsskrift, 3:dje 

R«ekke, 8:de Bind, pag. 315. 
Hab. in civitatibas orientalibus, ex. gr. New Foundland (J. Lindahl), 
New York (G. Eisen), Canada, Illinois, Missouri, Arkansas (sec. Wood). 

9. LiTHOBius AzTKcus Humb. and Saussure 1869. 

Syn. 1869. Lithohius aztecus Humb. and Saassare, Bevne et Magazin de 
Zoologie, 2:me serie, vol. XXI, pag. 156. 
Hab. in Mexico (sec. Saassare). 

10. LiTHOBicrs Mtstecus Humb. and Saussure 1869. 

Syn. 1869. Lithohius Mystecus Humb. and Saussure, Bevue et Magasin de 

Zoologie, 2:me serie, vol. XXI, pag. 156. 
Hab. in Mexico (sec. Saussure). 

11. LiTHOBiirs PAuciDENs Wood 1863. 
Syn. 1863. Lithohius paucidens Wood, Journ. Acad. Nat. Sci. Philadelphia, 

new series, vol. V, pag. 14. 
1865. ** *' Wood, Transact. Americ. Philosoph. Society, 

new series, vol. XIII, pag 151. 
Hab. in California circa Fort Tejon (sec. Wood). 

12. LiTHOBiUB PiMETOBUM Harger 1872. 

Synr. 1872. Lithohius piTietorum Harger, Americ. Journal of Science and Arts, 

Sard series, vol. IV, pag. 118. 
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Hab. in Oregon, "in the Talley of the John Day Biyer " (seo. Harger). 
Snbgen. IV. Psiudolitbobiub Stazberg 1875. (Of vers. Kgl. Vet.-Akadma 
Forhandl., arg. 32, K:o 3, pag. 8.) 
Scuta dorsualia 9, 11, 13, anguUs poslicis productis. 
Pari eoxaUs in pedum paribus 12, 13, 14, 15. 

13. PsKUDOLiTHOBins MiOALOPOBUs StQzberg 1875. 

Syn. 1875. LUhobius megaloporus Stnxberg, Of Yen. Eongl. Yet.-Akadms 

Fdrhandl., arg. 32, N:o 2, pag. 69. 
Hab. in California ad San Franoisoo (G. Eisen). 
Sabgen. V. HBMiLiTHOBnTs Stnxberg 1875. (Ofvers. Kgl. Yet. Akadins Fdr- 
haodl., arg. 32, Nx> 3, pag. 8.) 
Scuta doTiualia 11, 13, angulis posticis productis. 
Port coxales in pedum paribus 12, 13, 14, 15. 

14. HnczLZTBOBius BUONCMis Stuxberg 1875. 

Syn. 1875. Lithobius eucnemis Stnxberg, Ofvers. Egl. Yet.-Akadas Fdrhandl., 

arg. 32, N:o3, pag. 14. 
Hab. in civitate New York ad Moant Lebanon (6. Eisen). 
Sabgen. YI. Abobiuthobiub Stnxberg 1875. (Ofvers. Kgl. Yet.-Akadms 
Fdrhandl., arg. 32, N:o 3, pag. 8.) 
Scuta dorsualia omnia arigulis poshcis roiundalus vet subrectis. 
Pari coxales in pedum paribus 12, 13, 14, 15. 

15. Abchilithobius bipunotatds Wood 1863. 

Syn. 1863. Bothropolys bipunctatus Wood, Jonm. Acad. Nat. Sol. Philadel- 
phia, new series, vol. Y, pag. 16. 

1865. '* ** Wood, Transact. Americ. Philosoph. So- 

ciety, new series, vol. XIII, pag. 153. 

Hab. in California oet. trans Bocky Mountains (sec. Wood). 

16. Abchilithobius monticola Stnxberg 1875. 

Syn. 1875. Lithobius moniicola Staxberg, Ofvers. Kgl. Yet.-Akadins Fdr- 
handl., arg. 32, Nx> 3, pag. 14. 
Hab. in Sierra Nevada (6. Eisen). 

17. Abchilithobius Toltboub Hamb. and Sanssnre 1869. 

Syn. 1869. Lithobius Toltecus Hnmb. and Sanssnre, Bevue et Magasin de 

Zoologie, 2ane serie, vol. XIX, pag. 157. 
Hab. in Mexico (sec. Sanssnre). 

18. Abchiuthobiub pqsio Staxberg 1875. 

Syn. 1875. Lithobius pusio Staxberg, Ofvers. Kongl. Yet.-Akad:ns Fdhandl., 
arg. 32, Nx> 3, pag. 16. 
Hab. in CiJifomia ad San Francisco (G. Eisen). 

19. Abchilxtbobiub KocBn Stnxberg 1876. 

Syn. 1875. Lithobius Kochii Staxberg, Ofyen. Kongl. Yet.-Akadaia Fdr- 
handl., arg. 32, Nu> 8, pag. 18. 
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Hab. in California ad Saozalito hand pnxml ab Qan Frand^^o (G. 
Eisen). 

20. AaoHiLiTHOBnTs OBiBUB Stnxberg 1875. 

Syn. 1875. Lithobius ohesus Stuxbexg, Ofven. Kongl. Yet.-Aludaui Fdrbandl., 
arg. 32, N:o2, pag. 67. 
Hab. in California ad Sauzalito (G. Eisen). 

21. AaoHxiiiTHOBins pabadoxub Stuxberg 1875. 

Syn. 1875. Lithobius paradooBos Stnxberg, Of vers. Kongl. Yet.-Al^^aM F5r- 

handl., arg. 32, Nx> 2, pag. 67. 
Hab. in CaUfomia circa orbem San Pedro (G. Eisen). 

22. Abchilithobiub bilabiatvb Wood 1867. 

Syn. 1867. Lithobius bUabiattis Wood, Proceed. Acad Nat. Sd. Philadelphia, 

1867, pag. 130. 
Hab. in Illinois (sec. Wood). 

[Species incertee sedis:] 

23. Lithobius icbxigaiiitb Perbosc 1839. 

Syn. 1839. Lithobius mexioanus Perbosc, Bevae Zoologiqne 1839, pag. Ml. 

Hab. in Mexico (sec. Perbosc). 
Gen. n. LAMYCTES Meinert 1869. (Natnrhist. Tidsskiift, 3x^6 Baekke, 
5:te Bind, pag. 266.) 

24. Lamyctes FUiiYiooBNis Meinert 1869. 

Syn. 1869. Lamyctes fulvicomis Meinert, 1. c. pag. 267. 

1869. LUhobius gracilis y. Porath, Of vers. Kongl. Vet.-Akadois Fdr- 
handl., arg. 26, pag. 641. 

1871. Lamyctes fulvicomis Stnxberg, Ibidem, arg. 28, pag. 504. 

1872. ** ** Meinert, Nutorhist. Tidsskiift, 3 -.djeBskke, 

8:de Bind, pag. 343. 
Hab. in civitate New York ad Mount Lebanon (G. Eisen). 
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Pacific Ccia^t Lepidoptera, No, 20. Xotes on the Cas€- 
Beariiigf Motli.^, (Psjreliidse,) with notices of CaliforaJAn 
Species* 



BT HENBT EDWABPS. 



Among the wbol@ of the intiect rtbCeB perhaps there ore no more curious mnil 
interfestiug eiomples tban are to be foatid in the family Psych id<x^ lUe species 
of which t in the early stagea of tbeir growth, weaTe habitations for the cat^r^ 
pillars of fragfioents of sstickt bark^ licheti!^ and other regeteble anb 
carrjing thfjae sjngalar Htructnies about witb tbem throtigb the whole of their '^ 
larval i*tnge, anJ^ in the case of the female, arriving at maturitY, brining 
forth her eggs, and eveDtnallj dying without once quitting her Eu^tf -construe ted 
prison. The PsycJtidfg are a portion of the great aiik-Bpiuning family of the 
Bomh^eidi]^^ but pret^nt many characters which are distinct In thenmelTe^, i 
entitle them to rack, as they ikfa now by mofit ontomologiats allowed to do, i 
a eeparate and well-defined tribe. 

Though containing comparatively few genera and specieSi they hiiTe n wide 
geographical distribution, Examplcaof the group are to be found in Europe, J 
North and Sooth America, West Indieei, MexicOj Ceylon, Kortbeni India 
China, 8outh 8ea Island^i and Australia, being moat abundant in the sub 
tropical regions of the globe. Many of the speclea are, however, small ml 
size, ftnd it ia possible that a very large number yet await the industry of ob^ 
servers. 

In the construction of the eaterpillar cases, they manifest wonderfnt ingenu- 
ity » and their houses are even more remarkable than tho»e of the well-known 
caddia-fliei^ among the Nfuropt-^ra, Pieces of bark, leaves, straws out to ti uni- 
form length, twigH, mosseSp lichens and grass, form, among the vanoua ape^ 
cies, the outer ciovcrmg or decoration of the home, while the in tenor is lined 
with denae soft mtk, the threads of which are also nFed to bind together 
external fragments. Almost as soon aa the larva is hatched ff om the egg, li^ 
begins the formation of its case^ never quitting its habitation aa it enlarges in 
siz«, but eplitling it at the si dee, weaving into the opening portioiif of the vi^g- 
etable matter chosen and adding to the exterior larger pieces of stick, str»il 
or leaves, as the case mtij be, ** While the creature is small, and the hoa 
of iko gjeat weight, it is carried nearly upright, bnt when it attains 
consequent weight, it lips flat, and is dragged along in that atdtade/* Tbj 
abdominal kgfe are furnished witti a series of strong hooka, by which the 3 
retains so firm a hold of the interior of its tube that it isimpoasible to remof 
it without injury. When feedings only the head and the first thi'se or Ion 
segments are protruded, and if the caterpillar wimbe^ to remain qui^t. It fa 
itself by strong silken threads to the branch on which it may ehanoe lo \mi 
these thr^ ads, on a desire for remova!, being bitten olf close to the case. 

It has the power of turning round inside of its casei and when foil giowii| 
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sad About to cbair^ to tlie chrjanUs utatei it places its heaJ downward, so 
tbiit when thd perfect iuseot i^ ready to emerge, it mny do bo frpm the poste- 
rior portion of the tube. Amd It may lier^ ba said that it h tbe mAle aloDe 
whieb eficnpfs from its enrious babitatioa. Tbe femAle is, in moRt of the 
gfiuera. lutaUj nuprovided with legs or wtugs, and i^ iitlle more tb^n a lirisg 
bi(g of «ggA, looking, ns one antbur bfiH ftidd> " more like u g?iiii Ibati a moth, 
the bead, thurai and abdonitnn beinjii; hardly rtistJngiii»Uable from ^nah other/' 
Her cggtit lite laid vrithiii the body of ihe tube, after whieb operatJon she dlen, 
Hit first occupation of the yrningcaterpillrira b«iog lo eossaiia^ ibe body of 
theii' mother, " a (iroceeding almpst exceptional in the lepidopteroui insert!*." 
H-uving dona Ibis, they leave their early home a&i] go forth into the world to 
foltciw independent Uvea. 

The malvB emerge from the cbrj»HliH state in abont thre^ we«kBp and nra 
dull 'look I tig mothB of dark color, gt'nerallj no tit tractive in app^aranoe, havtzig 
Ibe antenniB in Kome oaaee deeply peetitiuted only at the^ hm^, and, in others, 
feathered throughout tbe whole leogtb. They are remarkably fiwifc in tbeir 
flighl, duHhing themseWea, in aeareh of the female!^, w^ildly among the branohei 
of the treeii, and an tbeir wingi are delicate in Btrnctnre, in many apeefei 
nearly tranaparent^ rtpecimens in good order are very rare in eollp<*tiona* 

The typionl g&nu^ I'lti^che ia mostly confined to the Old WorkK some forty 
speeitti being there known io naturabHla. The mo$t striking eiamplea of the 
group i howerer, in which the larva casea are aometimes fonr or five inches tn 
length, belong to a genna named (Eceiietm, of which a speeiea named (Ecetlcui 
Sft^tKitrfii ia found abiiudanlly in the Weut lodi?^, femling npon fmit trees, 
ftnd At times oanaing conaidt^ra^bl^ datoage, A closely allied form is oommon 
in Sinaloa, Mexieo, some of the tubea of which, toxetber with abont Mxteen 
apeeiei of PstfcMdw from vi&rioua porliooa of Ihi* glol>e, I have the opportn- 
nitj of exhibiting this evening. I bare, however, in mj oollection many el 
the easea, the perfect iusecis of which aire nmknowE to ni#, and I may here 
mtDlioii tfaat in conHnprnent it ia, from some oaane or other, nlmosl impooi^ 
bla lo bring these creaiiirna to ntiittirity. Dnring my residen('i>^ tn Anatittlia, 
one ApeeieH v^hieh, in tta caterpill^ir Ht»ite, waa common npou th« l^iotpermum 
Uinigftum (the tea-tree of the eolonista^ though peraiatently i^olleoted Ihrongb 
sctVNra] years and witched with iueesiuint care, never reaahed the perfect 
stage, and to thie day the imago in unknown to me. Nor waa I bis du^ to I be 
attacks of paraailio insects, as the atibstautial and Sfimewhat formidable look- 
ing honai^a fif the Inrva rendered them almost impervtona to the onstanghta tif 
iehnenmoas and olh<>r iiia^i't fvnemi^s. Death nanally occurred after the oat- 
icrpillar had nnderiycone its rhtint^e, the chryanlis grodimlly dryiog np after as- 
anming Ita proper form, nor cutdd w,uy i^ate ami iitieuU(/tt which I was able to 
bsatow avert thia mtHfortttne. 

Owiug to the resemblance which exiita between theae remarioible itiMfrt^ 
and ihn faai'^oM whl(»b were borne before^ the digmtariea ol aneieot Ilf»me. one 
ipei^ea haa been tenuf^d the lii^tor^motti, wliile othctia are known aa bonae* 
bnlldera, sai!k-lmart!rM, biiMket-carnera, wtid 11 kn nppfilUttt^nM, Aoi'ordiug to 
the Be V. J, G, Wood, " Ihf Sitiu'alrHH cull them by a name which aigniHea 
^jllilt of woodi belief I ng thai th« iuat^cts were once human beings who elnle 
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&r^wooil wbjle cm eartb, and afe forc«d to tmdergo fta fipprapTiato poiili^* 
jneut while lu the in^eat Htate/' 

The species lyi pre^eut deAcribeci ae natives of the United States are ^trj 
Hw^ aot more than t)T6 belonging to perbapa aa many genera^ being dislltiotlj 
known tQ entomologintH. Tli^ tuost common of th&s& ts a sptfcie^s called 
Th^ridijpUtyx epftfmeriformh, which, ac<:;ot<lin|^ to Dr* Harris, is occttsit^nully 
abun^limt in Philadelphia and its viciuity, and there popntarlj known in iff ' 
larval state as the drop-wunn or basket- worm. It ir at times Tery destractiTi 
to th^e lii-bor-vitffi, larch und hemlock treeft* In Califomin, though nctne aa 
yet have been described, Ibree spealet are known to me, two of which belong i 
to tbe typical genn^, Fn^che; the third, and by far the most interesting, which d 
haa just been diticovered by our Fresidenti Prof. DaTidaon, represenling tha j 
ganna CEvuHcus. It is, however, a matter of regret thi&t at present the cater* 
pillar ca^s of these three Hpeciea are alone known, the peifeot iBi^sia aa yel 
evading onr dlsoovery^ 

Though, perhaps, not qnite in order to give names to insecta from their 
earlier stages alone, I am indijced to offer brief desoriptiotis of these enriona 
oreatiires, and to snggef^t the names appended to them, in the hope that I ] 
miiy^ by directing attention to the eubject, induce obeerrers in Tiuriotta pof- 
tiona of the State to devote their energies to the disoovery, not only oftlial 
more mature conditions of the speeies^ already imperfectly known to ua, but 
to the detection o£ other forms of these most interesting iDsectfl* 

F»^che fragmmidia, n. tip. Hy. Edw, 

Ohrysalia ea9« about an inch in length, tapering gradtially to tit poaterior] 
extremity, and composed externally of portions of teaTes and bark^ mostly 
OfSkts in shape, and from one to t^'o lines in greatest diameter, in most i 
laid Sat on the silken web, and not overlapping each other. Ghrys&Us, pale, 
tawny, shining, smooth, of uniform thioknesa through out 

Length, 0.40 inch. 

On trnnka of pine trees. Strawberry Valley, Siskiyou County, Hy, Edw, 

Fsyi^ C4>rd/erdia, o, Mp. Hy. Edw. 

Ghryialis ease a little over aa inch in length, thickened anteriorly and com^ 
posed of fragments of the Leaves of pine, about tlixee lines in length, laid In 
rows upon the silken web, and overlapping each other, in tbe manner of 
P, graminclla and other Europeati epeeies. The fragments diminish in length 
on the posterior layers* 

Grass TaUejj Oal, On palings and trnnka of pine trees. Qy, Edw. 

CEc^timis IkividfimUi n. ap, Hy. Edw. (See engraving, 'J 

Chrysalis case about one and a half to one and three- fourths inches in 
length; stout, a little thickened in the middle, and oompoaed of pieces of 
stJcks or twigs from one-third to one and a quarter inahes in length, laid ndej 
by side longitudinally, one or two pieces nearly always extending 
riorly some distance beyond the termination of the cane. The frogmenta with 
whidi the case i^ covered are of different lengths, and are about fifteen in 
number, the interstices being filled with wood dust (most probably product* 
by the jaws of the insect itself), closely woven into tha silken groundwork < 
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Cases of (Ecetkus Davidsontt, attached to the ston. 



1, 2. Chryealis remoTed from its o*se. 



nam 0M THE OASE-BEAMIMe M0TH8, (P8Y0HIOM.) EOWAMOi. 
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the case. The edges of the pieces of wood are always neatly ronnded by the 
insect, and all outstanding branches are bitten off. Chrysalis, with the ab- 
dominal portions, light chestnut brown, with the wing cases almost black. It 
is nearly tubular in form, smooth, with some small hooks on the abdominal 
segments. 

Length, 0.65 inch. 

Discovered by Prof. Geo. Davidson on Mt. Diablo, on the branches of 
Cattaneop.tis chrysophyU% Dongl., (chinquapin chestnut). I have much pleas- 
ure in recording this interesting discovery by attaching to the species the 
name of our respected President. 

It will be observed, both in the present species and one closely allied to it 
from Australia, that there are, as I have shown, in most of the cases, some 
pieces of twigs longer posteriorly than those of which the remainder of the 
case is composed. It has struck me that these may be intended as a means 
to assist the male insect, on arriving at the perfect state, to escape from the 
body of the tube, the twig affording foothold and enabling the creature to 
draw its somewhat unusually long abdomen from the aperture. I do not state 
this as a fact, but the subject is worth the observation of those who may be 
fortunate enough to have the opportunity. I suspect that the cases contain- 
ing males only have these lengthened sticks, tut if this be so we are utterly 
at a loss to understand the process by which the creature arrives during the 
caterpillar stage at a knowledge of its sex, and so frames its habitation accord- 
ingly. 



Regular Meeiino, December 1, 1876. 

President in the Chair. 

Donations to the Museum : From S. B. Christy, specimen of 
Molybdenum from Bed Jacket Mine. 

Professor Davidson read a continuation of his papers on Ir- 
rigation, describing the North Sea Canal of Holland. 

Pacific Coant Lepidoptcra, No. 21. -Descriptions of two 
new species of the Genus Tliecla. 

BY BENBT EDWAMDS. 

Theda Putnami. n. sp. Hy. Edw. 

$ . Upper side. Pale fawn color, shading into dark drab or stone color at 
the base and costal margin. Fringes entirely white. Secondaries with a 8e- 
ries of foar indistinct lannlate spots, black, edged beneath with white; anal 

Pboo. Oal. Aoad. Soi., Vol. VII.— 10. 
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spot faiutly tinged with golden yellow. Tails black, edged with white, and 
the apices also broadly white. Thorax and abdomen slate color. Antenna 
dnll slate, annnlated with white. 

Under side. Entirely grayish white. Primaries with black discal lannle 
and six submedian ovate black spots, each with a white ring. Near the po8> 
terior angle are four very faint black streaks, the under side of the primarias 
of this species bearing a close resemblance to that of many Lycsanas, partica- 
larly that of Ly. Pheres. Bdv. Secondaries with black discal lannle and seven 
sub-median spots as in the primaries, except that the one nearest to the ab- 
dominal margin is lanulat«. The marginal markings peculiar to the genos 
are' very faintly produced; the anal spot is a blackish, cloud-edged above with 
orange; the second and third are blackish, with a few blue scales intermin- 
gled, visible only with a lens ; the fourth black, surmounted by pale orange, 
and the remainder black lunules, becoming faint as they pass the median 
nerve. 

Exp. of wings, 1.25 inch. 

I 9 (Coll. Hy. Edw.) Mt. Nebo, Utah, July, 1875. Taken by my friend, 
Mr. J. D. Putnam, of Davenport, Iowa, to whom I have great pleasure in 
dedicating the species. I should have hesitated to describe this insect from » 
single specimen, but its very decided character leaves me no room to doubt 
that it is a new species. In this opinion I am confirmed by Mr. S. H. Soud- 
der, to whom I submitted this and the following species, and who has in- 
cluded both in his " Synonymic List of American Hurales, 1876." A second 
specimen of T, PtUnami, which in its general character most resembles T, 
DryopCf Edw., was taken in Colorado, in July of the*present year, by Baron 
von Osten Sacken. 

Thecla Adenostomatis. u. sp. Hy. Edw. 

(5^. Dull slate brown ou the entire upper surface, with a slight golden re- 
flection when viewed obliquely. Fringes concoloroua. Antinnse black, with 
white annulations; club, with its extreme tip orange above, entirely orange 
beneath. Eyes surrounded at their base by white hairs. Thorax and abdo- 
men concolorous. Secondaries with anal angle slightly produced posteriorly, 
with a black streak at the base of the fringe, and above a very few blue scales. 
Tails short, black, with extreme tip white. 

Under side of primaries slate drab, with very faint greenish tinge. Discal 
spot obsolete; a waved submedian unbroken line,'^white, edged anteriorly 
with dark slate; and six very faint submarginal patches of black. Seconda- 
ries, dark slate color at the base, from which along the abdominal margin are 
numerous white scales, giving a mottled appearance. Submedian band white, 
edged above' with black, especially about the middle. Anal spot mottled with 
black and white; other markings a series of five or six lunules, black, edged 
above with whitish. All of these spots, when*viewed with a lens, have a very 
faint trace of fulvous. 

Exp. of wings, 1.15 inch. 

$ . Similar to the (^, except that the fringes are more decidedly white, the 
anal mark with a bluer tinge above, and the tail slightly longer than in the 
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other sex. The olnb of the antennaB is also wholly black, except the extreme 
tip, which is orange. 
Exp. of wings, 1.25 inch. 

25 4 $ . Tehachepi Pass, Southern California. Taken by Mr. B. H. 
Stretch, July, 1875. Closely allied to T, Tetra, Behr, bat differing from 
that species by the apparently utter absence of fulvous, which is only distin- 
guishable by a powerful lens. It is also slightly a larger insect than T. Tetra^ 
and the wings are all more angularly produced than in that species. It is, 
boweyer, sufficiently near to be confounded with it, and probably may be 
found in other localities in California. 

Remarks on the Crustacea of the West Coast of North 
America, with a Catalogrue of the Species in the 
Museum of the California Academy of Science^. 

BY W. N. LOCKINOTON. 

GRAPSOIDEA, ob OCYPODID^. 

OCYPODIDJE. 

Ocuipoda Gaudichaudiif Edwds. & Luc. D'Orbigny's Voy. in Am. Merid. 
Crust., p. 26, pi. XI, fig. 4. 
As I have not seen Edwards' description of this species, I subjoin a short 
description: 

Carapax slightly wider across the centre than in front. Lateral angles 
of anterior margin very prominent, upper orbital border sinuate; front 
narrow, eyes large. Bight cheliped much larger than the left in both 
sexes; arm trigonal, with iU inferior surface somewhat concave, in conse- 
quence of both its margins being slightly raised and beset with spinous 
iobercles; the upper margin rounded, rugose with rows of small tubercles. 
Carpus short and stout, with a sharp spine on its anterior border at distal 
end, and rows of small tubercles above, becoming more prominent and some- 
what spinose distally. Manus broad and thin, covered with tubercles ex- 
teriorly; a row of saw-like spines along the lower margin continued along 
the propodal finger, which is cristate, hooked at end, and with several teeth 
internally. Movable finger similar to fixed, spinose along its upper margin. 

Ambulatory limbs flattened; merus with a sort of roll on its upper margin, 
crossed by tubercular rugae. Carpi of second, third and fourth pairs setose 
at distal lower extremity; propodi of the same three pairs setose below; 
carpus and propodus of fifth pair without hairs; all the dactyli fringed in 
front with setje. Third joint of outer maxillipeds narrower, and about 
half the length of the second joint. 

First two segments of male abdomen very short; third and fourth longer, 
fifth still longer, sixth longest. Fifth segment narrowest; sixth convex on 
both sides; seventh a small truncate triangle. Fourth and fifth segments of 
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female abdomen widest; siztli a semi-ellipse, with the small seventh segment 
inserted in a concavity of the anterior margin. 

<? p 

M. M. M. M. 

Greatest length of carapax 45 32 

Greatest width of carapax 53 37.5 

Length of right manus 48 28 

Width of right manus 28 15 

S6Veral specimens from Magdalena Bay, West Coast Lower California; 
La Paz,. Lower California; and Boca de las Piedras, Sinaloa, Gnlf of Cali- 
' fomia. 

0. Oaudichaudii was found at Panama by Mr. Stembergh (Stimpson, Notes 
on North Amer. Crust., p. 15); and also in the Gulf of Fonseca, Central 
America, by J. A. McNeil (S. T. Smith, Peabody Acad. Sci., 1869, p. 91). 

No. 43. Male and female. Gulf of California. W. J. Fisher. 

Genus Gelasimus. 

Six species of this genus are included in the collection of Mr. W. J. 
Fisher. One only of these belongs to the section having a narrow front, with 
the bases of the ocular peduncles close together. This is the 0. princeps of 
S. T. Smith. 

Another species, having the fourth, fifth and sixth abdominal segments 
united, is certainly the G. (jil>bo8us of the same author. Another I believe to 
be the G. brevi/rons of Stimpson. 

None of the remaining kinds answer to Stimpson'8 and Smith's description 
of (r. panamensiSf so that unless two of them are referable to the Chilian 
species, G. macrodadylus and G. stenodactylus^ it is fair to suppose they are 
new species. I have described two of them as new, and the remaining one, 
with some misgiving, I provisionally refer to G. stenodaciylu^. 

Gelasimus princeps. S. T. Smith. Trans. Conn. Acad., 11, 120, plate 11, 
fig. 10; pi. Ill, f. 3-3e. 

This species is found in holes under rocks at low tide. The female, as 
noticed by S. T. Smith, differs considerably from the male, having the cara- 
pax less narrowed behind, with granules thickly scattered over the dorsal 
regions. 

Two large specimens meat^ure: 

Inch. Inch, 

Extreme width of carapax 1.65 1.37 

Extreme length of carapax 1.03 .35 

Length of large hand 3.00 

Width of large hand 0.95 

Localities — Magdalena and San Bartolome Bays, West Coast Lower Call* 
fornia. W. J. Fisher. Conn to, Nicaragua. J. A. McNeil. 
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No. 51. Male and female. Magdalena Bay, in spirits. Fisher and Lock- 
ington. 

0. heteropthalmus, S. T. Smith, he. cU,, 116, pi. 11, f. 6; pi. 111. f. 1-16. 
Galf of Fonseca, West Coast Central America. 

G. heteropleunis, 8. 1. Smith, he. cU,, p. 118, pi. 11, f. 7; pi. Ill, f. 2-26. 
Gulf of Fonseca, W. C. Cent. Amer. 

G, armatus. S. T. Smith, he. eU., p. 123, pi. 11, f. 5; pi. IH, f. 4-4d. Gulf 
of Fonseca. 

G. ornatus. S. T. Smith, he. eU., 125, pi. 11, f. 9-9a; pi. Ill, f. 5-5c. W. 0. 
Cent. Amer. 

G. brevifrons. Stimpson. Ann. Lye. Nat. Hist., New York, vol. vii., p. 229. 
S. T. Smith, toe. cU., 131. 

I have not seen Stimpson's description of this species, but from Smith's 
comparison of its carapax with that of G. mUiaXy I conclude that several 
specimens collected by Mr. Fisher on the West Coast of Lower California, 
beloDg to this species. The meros of tbe larger cheliped is stout, triquetral, 
and marked on its exterior surface with transverse setose striaB; the carpus 
has a rounded tooth at its inferior distal end, and the manus is large and 
heavy, twice as large as the width of the carapax, the palmar portion rounded 
and smooth, but minutely granular on the outside, and on the inside beset 
with small tubercles on its more elevated portions. The depression for the 
carpus is short but very deep, the thin upper edge of manus curving inwai-ds 
over it. The propodal fiuger is slightly deflected downwards, and the dac- 
tylus curved from the base, the curve increasing towards the tip. The 
tubercles of the inner edges of the fingers are very indistinct, except one 
near the centre of the propodal finger, and anottxer close to the tip, whioh 
thus appears bifid. 

In the smaller cheliped the tips of the fingers are obtuse and rounded, and 
the outer edges raised, so that they are imperfectly spoon-shaped. The dao- 
tylas and propodal finger aro almost parallel and near each other, but touch 
only at the tip, where they have a few setss . 

The meral segments of the ambulatory legs are plicate, like those of the 
chelipeds. ^ 

Following are the dimensions of two large specimens: 

M. M. II. M. 

Length of carapax 17 13 

Width of carapax 23 19 

Length of larger hand 45 

The fourth, fifth, and sixth segments of the abdomen in the male are not 
nnited. 
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The carapax in this species is considerably narrowed posteriorly, is much 
less convex than usaal in the genus, and of nn olive color. The chelipeda of 
the female closely resemble the smaller cheliped of the male. 

No. 85. Male and female. Magdalena Bay, in spirits. Fisher and Lock- 
ington. 

Oela^timus stemtdaclylus ? Edwds. & Lucas, Voy. dans L'Amer. Mer. Crust., 26 
pi. 11, f. 2. M. Edwds. Ann. des Sci. Nat., 3d serie. Zool., tome 
xviii., p. 149. S. T. Smith, loc. eif., 139. 

I have not seen the description of this species by Edwds. and Lucas, and 
therefore question its identity with a single male specimen of a Geiasimus 
with very short fingorn that was brought from the West Coast of Lower Cali- 
fornia by Mr. Fisher. 

The fingers of the larger cheliped are very short, the dactylus does not 
attain the length of the inferior margin of the palm, and the propodal finger 
is much shorter. 

The manus of the smaller cheliped resembles that of O.ifibhosus. The 
carapax is highly convex, the anterior lateral angles almost in a line with the 
front, so that the orbital border is but slightly sinuous; the inferior orbital 
border dentate, and the lateral margins convergiug. 

M. If . 

Length of carapax 7 

Breadth of carapax 13 

Length of larger hand 14 

freiobimus rectilatus, no v. ap. ? 

Among the (Jelasimi collected by Mr. Fisher on the West Coast of Lower 
California are two specimens which I cannot refer to either of the broad- 
fronted species from this co.ist, described by S. I. Smith and Stimpson, viz: 
0. (jibboHHs, G. panamentiis and G, breHf7'oiis. As I have not seen the descrip- 
tions of G. niacrodactylus and G. stenodadi/hts, it may possibly be one of these, 
though neither name seems applicable. 

I append a short description : 

Front narrower than usual in the broad-fronted section of this genus, not 
much more than half the width of the buccal frame; carapax tapering pos- 
teriorly, the sides forming an almost straight line from the antero-lateral 
angles to the straight posterior margin; antero-lateral angles much posterior 
to the line of the front, acute and with considerable lateral projection. Up- 
per orbital border highly tinuous entire, lower orbital border toothed at its 
outer angle. Outer maxillipeds greatly gibbous, the buccal area separated 
from the jugal by a distinct depression. Larger cheliped smooth (micro- 
scopically granulated), except on inner surface of manus, where there 
is a line of small tubercles on the inner edge of the propodal finger, and a 
second on the ridge proceeding upwards from the lower edge of that finger. 
Fingers tubercular on their inner edges, the largest tubercles that in the 
centre of the length of each, and that near the tip of propodal finger. 
Fingers of smaller cheliped parallel, equal, imperfectly spoon-shaped. 

Hands of female similar to the smaller cheliped of male. Ambulatory feet 
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entirely smooth, with a few haire. Abdomen of male with all the joints dis- 
tinct, gradaally narrowing from the base. 

C? vP 

M. M. M. M. 

Length of carapax 9 8.5 

Width of carapax 14 13 

Length of larger hand 19 

The larger hand greatly resembles that of the species I have referred to 
G. brevifroiis, but the fingers are proportionally shorter, a character which 
may, however, be dne to immaturity. The great differences between this 
form and G. brevifrons are the entire want of the meral plications, and the 
form of the lateral margins of the carapax, which in the latter continue 
nearly perpendicular to the front for some distance before they commence to 
converge. 

A single pair is all I have seen of this form. The great conTCzity of the 
carapax, and the absence of any coarse granules on the front and anterior 
part of the branchial regions, distinguish it from G. panameftsiM. 

Gelasimus crenuUitus. noT. sp. 

Carapax highly convex, t^onsverse, antero-lateral angles acute and promi- 
nent, slightly posterior to the front; superior orbital margin sinuous, inferior 
crenulated, the teeth equal in size and with a straight upper edge. 

Dorsal surface smooth and shining; median and lateral gastric regions 
clearly marked off; cardiac distinct; branchial regions prominent, tumid, 
each divided in two by an indistinct sulcus, parallel with the lateral margins 
of the carapax. 

A broad ridge on the inner edge of the fourth joint of outer maxillipeds, 
continued downwards along the greater portion of the inner edge of the third 
joint. Merus of greater cheliped stout, triquetral, marked with numerous 
short, transverse, not prominent rugae. Carpus and manus smooth and un- 
armed, except a few sirall tubercles on the niised line anterior to the de. 
pression for the carpus on the inside of the manus. Propodal finger long 
and slender, pointed at tip, and with a tubercle in the centre of its length. 
Dactylus longer than propodal finger, curved, the tip of the curve consider- 
ably overpassing that of the latter. Merus of smaller hand slender, tri- 
quetral, smooth, carpus smooth, about equal in length to the palm of the 
manus; fingers equal, parallel, near together, touching at tips, which are 
pointed. 

Hands of female like those of smaller male cheliped. Ambulatory feet 
smooth and shining, with a few long seta) on the propodi, and more numer- 
ous and shorter seioi on the dactyli. 

The hand of this species is similar to that of O. In-emfrons; the gibbous 
carapax, with its areolations, resembles closely G. tjibbosus, but the third^ 
fourth and fifth segments of the abdomen are free, instead of anchylosed, as 
in that species; and the margins of the carapax again resemble those of the 
species I have referred to G. brevifrons, but the convexity of the surface, with 
the tumid branchial regions, give it a very different appearance. 
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Unless this is the 0, macrodaciylus of M. Edwards, found on the coftst of 
Chili, it is certainly a new species. 
No. 49. Todos Santos Bay, near San Diego, dried. Hy. Hemphill. • 
No. 50. •' " " ** '* in spirits. Hy. Hemphill. 

Oelasimus gibbosus. S. I. Smith. Trans. Conu. Acad., March, 1870, 140; 
plate 11, f. 11; pi. iv., f. 8. 

Numerous specimens from the West Coast of Lower California, principally 
from San Bartolom^ Bay, agree with Smith's description and figure of this 
species in every particular, except in having the front more suddenly curved 
forwards. The sub-hepatic regions are thickly setose. 

The fingers of the smaller cheliped are equal in length, and twice as long 
as the broad, stout, and short palmar portion of the manus; they are widely 
separated at their base, gape throughout their length, and are curved to meet 
each other at their extremities, which are of a yellowish brown tint. There 
are a few scattered hairs on the fingers. In the female both chelipeds are 
exactly like the smaller cheliped of the male. 

The depression between the buccal and sub-hepatic (jugal) areas is very 
distinct; the teeth of the inferior margin of the orbit increase in size and 
slendemess on the outer portion; and the fourth, fifth and sixth abdominal 
segments are anchylosed. The prevailing tint o«' the carapax and limbs (in 
spirits) is blue, of varying intensity, shading in parts into greenish and into 
white on the lingers of the chelipeds. Many very small specimens have the 
fingers of the larger cheliped but little developed, not exceeding the palm in 
length, and closely approximated to each other. 

At first I thought these to be a distinct variety, bnt now believe them to be 
the young of the same species, as they agree in every other particular, and 
some show evidences of a change in the relative proportions of the palm and 
dactyli as growth progresses . 

No. 86. Male and female, in spirits. Bartolome Bay. Fisher and Lock- 
ington. 

GECAECINID^. 

Cardiosoma crassum. ? S. I. Smith, loc. cit.f 144; pi. v., f. 5. Gulf of Fon- 
seca, W. C. Cent. Amer. La Paz, Lower California. 

A single fine male specimen from the latter locality agrees in most par- 
ticulars with the figure and description referred to, but the carina of the 
lateral margin is much less distinct and high; and the larger hand differs in 
form. 

As the specimen exceeds in size any of those measured by Mr. Smith, I 
think it possible that the differences referred to may be owing to the greater 
age of the individual; but as it may possibly prove to be a different species, 
I append a description of the chelipeds. 

Merus and carpus as in C. crassu7n; larger hand short and broad, the depth 
exceeding the length of the superior margin. Propodal finger slender and 
straight, slightly spoon-shaped at extremity, with a large tooth near the 
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centre of its length, and seTeral smaller teeth. Distal end of manns forming 
an angle of about 80o with the superior margin, and of about 6(P with the 
propodal finger, which does not increase greatly in width towards its base. 
Dactylus slender with a large tooth nearer the base than the tip, which is in- 
flated and spoon-shaped. Inner surface of the hand, towards the margin^, 
armed with scattered tabercles of small size. Upper portion of manus curv- 
ing inwards posteriorly, the carpus fitting, when the hand is bent, into the 
hollow between the upper incurved carina and lower thick portion of the 
manus. The smaller hand is similar to the larger. The stoutness of body of 
this crustacean is such that the sides of the branchial and hepatic regions are 
visible from above, and protrude laterally beyond the antero-lateral carina. 
The male appendages agree with those of G, cnusum. 

M.M. 

Greatest length of carapax, measured along its convexity. ... 100 

Greatest width of carapax 101 

Length of larger hand to end of propodal finger 127 

Length of larger hand from carpus to base of dactylus 40 

Greatest width of larger hand 58 

Width of carapax between antero-lateral carinsB in front il3 

If this should prove, on examination of more specimens, to be a new 
species, I propose to name it Cardiosoma latimanus. 

Oeoarcinua quadrahui, De Saussure. Bevne et Mag. de Zo51., v., 360; pi. 
xii., f. 2. 
The work above referred to is not accessible to me In Mr. S. I. Smith's 
Notes on American Crustacea, Trans. Conn. Acad., vol. ii., Cardiosoma quad- 
raium, Saussure, is referred to. Are they identical ? 

The male appendages of C. quadratum figured in the plate iv. of the notes 
cited above differ from those of the Cardiosoma described under C, crat$um, 
Mazatlan. 

BOSCIADiE. 

Potamocardnus armahu, M. Edwards. Archiv. du Mus., vii., 174; pi. xiii. 
Obtained in the North Pacific Exploring Expedition in Lake Nic- 
aragua. Stimpson. Prod, des Animal, evert, p. 46. 

GRAPSIDiE. 

15. Grapsus strigcsus, Latreille. Stimpson, Orost. & Echi., P. S. N. A., 
■ays: "Specimens in the Brit. Mun. from Lower California are referred to 
this species by White." White, Brit. Mus. Cat. Crust., p. 40. 

Numerous specimens of a Grapsus from Lower California agree in every 
respect with the remarks upon this species in Dana's Crust. U. S. Ex. Exp., 
vol. 1, p. 338 ; having the merus of the right posterior legs three-toothed «t 
its distal end, instead of entire, as in (/. pidtis. 

No. 52. Biazatlan, dried. Henry Edwards. 

No. 53. Locality unknown, dried. Donor unknown. 

Paoo. Gal. Acad. Sox., Vol. VII.— 11. 
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I 

16. Orapsys pictus. De Saussare; Beyne et Mag. de Zool., Y., 362; Stimp- 
Bon, Crust. & Echi., P. S. N. A., 26. 
Stimpson doabts the identity of De Saussare *& G. pidus with that of La- 
treille. I haTe as yet, among abundant specimens of Crustacea from the east 
and west coast of Lower California, received but one species of Grapsus, and 
this does not agree, either in coloration or in the merus of the posterior legs, 
with the 0, pictus described by Dana, Crust. U. S. Ex. Exp., 1, 337. 



16. Pseudograpsus,) Oregonensis. Dana, U. S. Ex. Exp., Crust., 1, 334, pi. 
Heterograpsust ) XX, f. 6; Milne Edwards, Melanges Carcinologiques, 



IS,) 

157; Stimpson, Proc. Cal. Sci., 1, 38. 



No. 54. Three males, dried, S. F. Bay. Lockington. 
No. 55. Several specimens, S. F. Bay. Ibid, 

17. PseudograpsusA Nudtis, Dana, U. S. Ex. Exp., Crust., 1, 335, pi. XX, 
HeterograpsuSf ) fig. 7 ; Milne Edwards, loc. cU., p. 159 ; Stimpson. 

loc. cit., 1, 38. 
No. 56. Several specimens, S. F. Bay. Lockington. 
No. 57. Several specimens, Black Point, S. F. Bay. Lockington. 

18. Goniograpsus pulcher. nov. sp. 

Carapax with numerous transverse lines, not extending to the central re- 
gions. Sulcus between gastric and cardiac regions, very distinct. One aik- 
tero-lateral tooth behind the post-orbital. Sides convergent posteriorly. 
Perpendicular portion of front about four times as long as high. Outer an- 
tenna exsert. Outer maxillipeds widely separated, narrow. Chelipeds sub- 
equal, merus triquetal, with the upper margin rounded, lower anterior ditto, 
produced into a wing-like keel, armed with about nine teeth on its edge; pos- 
terior margin toothed. Two or three teeth on the anterior edge of the 
ischiam. Carpus with three teeth on its upper anterior angle. Man us broad 
and thin, smooth exteriorly, tubercular interiorly. Dactyl us tubercular 
above. Upper surfaces of the merus crossed by transverse raised lines simi- 
lar to those of the carapax. Carpus crossed, also, by rugae, which show a 
tendency to split up into tubercles. Tubercles of mauus arranged in longitu- 
dinal rows along its upper margin. Ambulatory legs, with the distal end of 
merus three-toothed, the upper tooth sharp, the two others long and rounded 
lobes; terminal joints with scattered hairs; dactyli spiuose. Abdomen of 
the male with the two first joints very short, the third joint widest, and with 
strongly convex sides; remaining joints regularly diminishing in width, .with 
a slight convexity.. Color citrine, with a variable reticulation of dark brown, 
the ground becoming yellowish upon the legs. Chelipeds bright red. 

Several specimens of both sexes from Magdalena Bay, west coast, Low«r 
California. 

The measurements of two average-sized specimens are as follows: 

Greatest length of carapax 40 30 

Greatest width of ditto 43 34 
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The branchial regions are much elevated in old specimens. 

I have preferred to employ Dana's name of Ooniograpsus in preference to 
Randall's Pachygrapsus^ as the generic characters given by the former author • 
are the more precise and definite. 

This species appears to be very near to the Qomopsis crueniatus of De 
Haan, bat that species has the hand, carpns, and daotylns small spinolons 
above. 

No. 58. Magdalena Bay, in spirits. W. J. Fisher. 

19. FachygrapsuB (Ooiograpsua) crcL$8ipe$. Bandall, Joor. Acad. Nat. Sci., 

Phil., VIII, 137; Stimpson, Crust. & Echi., P. 8. N. A., 27. 
No. 59. Several specimens, S. F. Bay. W. N. Lockington. 

20. Ooniograpsus (Pachygrapsus) transversus. Gibbes, Amer. Asso. Adv. 

Sci., 1850, p. 181; Stimpson, Ann. Lye. Nat. Hist., N. Y., vol. VII, 
p. 64; S. I. Smith, Rep. Peabody Acad. Sci., 1869, p. 91. 

The last named writer mentions specimens from Havana, the Golf of Fon- 
seca, and other points of the Pacific coast. 

1 have not seen either the species or a description of it, and therefore can- 
not be certain that the species jast described may not be identical with it; but 
if so, the name transversus is very inapplicable. 

21. Glyptograpsus impressus. S. I. Smith, Trans. Conn. Acad., vol. II, p. 164. 
Acajatla, west coast. Central America. 

32. Goniopsis cruentatus. De Haven ; S. I. Smith, Rep. Peabody Acad. So!., 
1869, 91. 

23. Seaarma sulcata. S. I. Smith, Trans. Conn. Acad., he. cit, p. 156. 
Corinto, W. coast Nicaragua. 

24. SMarma occiclentalis . S. I. Smith, loc. eit. p 158. 
Acajatla, W. coast Central America. 

25. Sesarma augusta. S. I. Smith, loc. cit. p. 159. 
Pearl Islands, Bay of Panama. 

26. Aratus Pisoni f M. Edwds, Ann. Sci. Nat. 3d ser., 1853, tome XX, p. 
187. Hist. Nat. des Crust. II. p. 76, pi. 19, f. 45. 

"A specimen from Corinto, Nicaragua, appears to belong to this spedes, 
but it has not been carefully compared with east ooaat specimens." 8. I. 
Smith, Rep. Peabody Acad. Sci.^ 1869, p. 92. 

GONOPLACIDiE. 

27. Prionoplax dliatus. S. I. Smith. 
Panama. 
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PrUmoplax spinicarpus. M. Edwds., Ann. des Soi. Nat., 3d Beries, XVIII, 
161. md. Archives du Mus. d'Hist. Nat., VII, 167, PI. VI, f. 3. 
Stimpson, Notes on N. Amer. Crast., 13. 

28. Euryplax polUus. S. I. Smith. 
Panama. 

29. Glyptoplax pugnax. S. I. Smith. 
Panama. 

30. Eucrate Califomiensi^. Lockington, Proc. Cal. Acad. Soi., Feb. 7, 1876. 
No. 61. San Diego, (Hy. Hemphill), dried. 

This species is certainly neither of the preceding, but appears to closely 
resemble Stimpson's Speocarcinus Carolinensis. 

-^PINNOTHERIDiE. 

31. Pinnotheres faba. Dana, U. S. Ex. Exp., 1, 381, pi. 24, fig. 4. Pinnixa 

fdba. Stimpson, Crnst. and Echi., P. S. N. A., p. 30. 
Found in the large Latraria of the Oregon coast. 

32. Pinnotheres margarita. S. I. Smith, Trans. Com. Acad., Vol. 11, p. 166, 

Verrill, Amer. Nat., III. 245. 

Two females of this species was brought by Mr. W. J. Fisher from Molege 
Bay, Galf of California. 

** Everywhere covered, except the daotylos of the right ambulatory leg of 
of the second pair in the female, and tips of the others in both sexes with a 
very short and close, clay-colored pubescence, much like a uniform coating of 
mud." 

Found in the pestrl oyster, Margaritophora finihriata. 

A new species of Pontonm (P. margarita^ Lockington,) is mentioned by Mr. 
Fisher as having been taken from Margaritami margaritifera, at Port Escon- 
dido. Gulf of California, but as Mr.' Fisher's collections were almost exclu- 
sively marine, it is not unlikely that the above mentioned moUusk was the 
one he meant to indicate. 

33. Pinnotheres lUhodomi. S. I. Smith, Trans. Conn. Acad., loc. cit. 
From Lithodomus aristaius, Pearl Islands, Panama. 

34. Pinnotheres angelica, nov. sp. 

Carapax smooth and shining, soft and slippery, without sutures, (when 
undried) somewhat transverse. External maxillipeds widely divaricate pos- 
teriorly; the third joint shaped like a boomerang, the external convex margin 
more curved than the concave internal margin; distal extremity rounded and 
ciliate on its internal edge, terminal joints ciliate. Chelipeds smooth, cylin- 
drical, save that the manus is somewhat compressed distally; dactylus short, 
about half as long as the posterior part of the propodus, and equal in length 
to the propodal finger; both fingers hooked at the end, without teeth on their 
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intemal borders. Ambalatory legs sleoder, cylindrioa!, smooth, daotylas of 
first pair short, that of seooud pair about as long as the propodas; those of 
third and fourth pairs equal in size, rather larger than that of first pair and 
about half as long as the propodi; that of fourth pair ciliate on its internal 
margin. Abdomen very large, wider than the carapax and covering the max- 
illipeds and even the eyes, when folded. 

Several specimens, all females, were collected at Angeles Bay, Gulf of Cal- 
ifornia, September, 1876, "in oysters." 

cT £> 

M. M. II. M. 

Length of carapax 11.5 9 

Width of carapax 15 12 

Breadth of abdomen 16.5 13.5 

Many of the specimens are loaded with ova. 

35. Fahia iubquadrata. Dana, U. S. Ex. Exp., I, 882, pi. 24, fig 5. Stimp- 

son. Crust. & Echi. P* 8. N. A., 30. 
Puget Sound. Farallone Islands. 

No. 83. In spirits, from mantle of Pachydetma crassUelloidet, San Diego, 
(Hy. Hemphill.) 

36. Dissodactylus nitidus. S. I. Smith, Trans. Conn. Acad. Soi., 1869, 173. 
Panama. Gulf of CaUfomia. (Fisher.) 

Two females from the latter locality have the peculiar bifurcate dactyli, 
from which Mr. S. I. Smith has named the genus Dissodactylus^ and prob- 
ably belong to D, niiidust of which that author describes the male. The car- 
apax is firm, somewhat wider at the lateral angles than posteriorly; convex in 
front and at the margins, without any upturned border along the antero-lat- 
eral margin, but with a short fissure extending obliquely inwards immediately 
anterior to the lateral angle. The posterior margin has an upturned border. 
There is no pubescent tuft on the inferior edge of the propodal finger. The 
ambulatory legs are as in the male. The abdomen resembles that of Pinno- 
tAeres, the terminal article reaching and partly covering the buccal frame. The 
prevailing color is dark purplish brown, with spots of white upon the carapax, 
and a ring of white at each joint of the limbs. The dactyli are white. 

37. Pinnixa ? nitida, nov. sp. 

Male. Carapax exceedingly transverse, smooth, shining, color in spirits, 
bright oraoge; all the limbs smooth and shining, without pubescenoe, of a 
straw yellow color. Maxillipeds very small and triangular, closely fitted to 
the buccal area, smooth and shining, as is also the sternum. Abdomen nar- 
now at base, second segment hipidly widening, third widest, fourth, fifth and 
sixth tapering rapidly, seventh almost as long as wide, triangular, with the 
apex rounded. The abdomen does not cover more than one-half the sternal 
area. Chelipeds shorter thnn either second or third pair, the manus broad, 
with two setose ridges on its anterior surface, fingers short, hooked, toothless, 
movable finger oblique. Three last joints of ambulatory limbs flatt<*ned, car- 
pus broad at distal extremity, scarcely longer than wide; propodns nearly twioe 
as long as wide; dactylus slender, cylindrical, white, ending in a sharp yellow 
qUw. Margins of last three joints setose, second pair (first ambalatory pair) 
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longer than the third, which are themselyes longer than the ohelipeds, fourth 
pair shorter, fifth Tery short. 

M. X. 

Width of carapax II 

Length of carapax 5 

Female. Carapax broadly transTcrse, smooth, shining, margins corred, 
angles rounded. Outer maxillipeds much larger than in the male just de- 
scribed, parallel, tomentose. Chelipeds shorter than fourth pair, hand short 
and rounded, wider than thick, tomentose, propodai finger short, hooked, 
daotylus oblique, hooked, toothless. Merus, carpus and propodas of all the 
ambulatory limbs greatly compressed; propodus as long as wide; carpus 
nearly twice as long as wide; dactylus short, cylindrical, ending in a sharp 
claw. Abdomen broad, covering the whole sternum, and fringed with long 
hairs round its margin. The pubescence of the chelipeds is continued along 
the fingers nearly to their tips, and is found also on the external portions of 
the carpus and flattened joints of the ambulatory limbs, as well as on the he- 
patic region. The color, where free from pubescence, is a brownish yellow 
(in spirits). 

M . M. 

Length of carapax 7.5 

Width of carapax 14 

A single specimen of each the two crustaceans just described was coUectf-d 
on the same day at the same locality, namely, Angeles Bay, Gulf of Califor- 
nia, and the two were placed by the collector (Mr. W. J. Fisher) in the same 
phial. Had it not been for this, I should certainly have never linked 
together two specimens so distinct in the relative proportions of the limbs 
themselves, as well as of the joints of those limbs; one covered in many 
places with an abundant pubescence, the other smooth and shining above 
and below. The proportions of the ambulatory limbs in the female agree 
with the genus Phinixa, but in the male the increase of size is transferred to 
the second pair. Should these Crustacea prove to be distinct the female 
should be Finnixa tometUosa, while the male must be placed in some other 
genus. 

I have no means of ascertaining upon what species of invertebrate animal 
these Crustacea resided as commensals. 

38. Pinnixa longipes. {Tubicola longipes. Lockington, Proc. Cal. Acad. 
Sci., April 17, 1876.) 

This species should properly be placed in the genus Pinnixa. It possesses 
the characters of transverse carapax, and elongated fourth pair, in an extra- 
ordinary degree. 

No. 60. Tomales Bay. (Lockington.) in spirits. 

When I wrote the description of this species, I was not aware that any 
species of Pinnothere had previously been found quartered upon a worm, but 
I have since found that IStimpson (Notes on N. Amer. Crust., 21, 23) men- 
tions two species, both belonging to this genus, that live in similar localities. 

These species are, P. cylindrica, which inhabits the tube of the ChcetopUruSt 
of South Carolina, and P. IcHvtgaia, which lives with the lobworm, Arenicula 
cmto/a, in its hole, not lined by any tube, in the sand. 
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A Kew and ExiHsditioiii^ Method of Placing the Trau^lt, 



BT T, J, LOWBT, 



The moBt approved methods of finding latitude and dme axe tbos^ vitb the 
telesoope ifi tht^ platie of th6 mendiMn; and hence Ihis pliLne is the fii«t object 
of the pri^dJCfd netrottotn^'a search t^ the obAerviiiorj, The methods now 
nnderstood hy the astronoiaer of getting hia inatrumenii in the meridian aT« 
all trial nitfihodsj, uuch of Iheni licidmg a m^ndlAu only Ij^ ft senes of contln- 
aed ttpproximatioas, consuEuiog time And effort proportion Ate to the elciil of 
the observe r^ the accuracj of the knowledge of his time And latitude, nnd the 
mpidity of the BiiceeadYe appearance of faTornble atari on his m#ridiiin. 

The m«7tbod now proposed reqnirefl bnt little practice and leas skill to pluos 
an in^rumeut in the meiidlAn by one obderTAtion odI;, without any knawl- 
edge of the latitudo or time except to the nearest fire or ten minutes. 

The esaenti^ idea of this m«^th<>d is to observe two Ktaf« of the ^me, or dif- 
fering twelve hours in^ right ast^cnfiiun, bnt of different north pt^lAr difltaneeit, 
at the i[it!»tanl of their simnltaueoya passage of our meridian^ Now, since our 
zenith is a point in the plane of our meridian, and lince the plane of the de- 
clination circle of nnv two stiiii of exactly tbe flame, or twelre hotsra different, 
right iiflcenMonH, ia by the dinrnol re vol nil on of the earth made to coincide 
tueoMaiTelj from east to west with e?ofj Urrfatnal meriiiiaa, it ie obvioaa 
that wehAvebnt to (select and) ohmrfo two »a<ih stars at the instant that 
they and our zenith are in the same tertjcnl plane and olampi and wn hav# 
our instrament fixed in the plane of ltd meridian. 

To accomph^ this simiiltiitieoiii ob«ervaUon of two Mvieb ntars with a tran- 
sit, ZL'nith t«leecopw or th^odolitv, we attach to the inlm of the telee^Kjpa 
directly in front of its objcct-glaMS a plane mirror. Ualf si!r«red to adtnit of 
direct find lefiected vision, with itn aztis of rotation horiseontaK parallel to its 
pLme of reil*otion and perpendicular to the Una of oolUmatiftn of the tt^l«« 
■rope. Attached to this axis if) n small vertical finding circia for setting this 
mirn»r At auy dedired angle with the collimation line. In form this mirror 
may Ik^ either au eiltptit^l ring with only the qnickailver removed (or th« 
k1b!Is also cut awsyl froui its cent^^irp or that of tha ordinary sM&taut horizon 
glass with it* ailvered half upfK^ntioHt. This julrror shonld hav** its fn>nt aud 
back faQ€% perfectly pamllelp and tie from one^ fourth to ont>ihird of an inch 
thick, ISO that by having on its front f/use two fini? ltn«*H eut at Hght angles to 
Mdh othtr. w« can^by maJdng th& refiected image of each of theao liucn ctiin- 
cide with its direct image, adjuflt it« pUne of refi<M2tiofi pefpendicutar to th# 
t^toaoopti's colli mu til in bne, and thus aim f:nd tho Indet arfor of itfi fludlng 
olrele. In this adjtiMtmeril nm* the rolllmating «ye-pi»o«, 

Thia mtthod of getting one utar of a pair into thv lelosoop* field by a aingla 
rdlftc^n, and the other by direct vinion* wiJl work admirably when tba itftn 
difffvr riiiiMiderabtj in north polar dtstiLQeea; but when thin dUI«rttkee ia amaH 
and w¥ ^H^nt on ond of tha stom diroot, it bvooiuca iiii{i«nliTo to anbjoot tba 
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other to a double reflection, by udng an ii6ditianal mirror, a» in ihe sextftst, 
or employing Ihe principle' embodied in the 8teinheil heliotrope » We niAJ> 
howeTer, iivold this double refieistion of either of the stars of «tieh ft pair by 
pointing the tele&cope on the artificiul horizon imE»ge of one of them, and 
thus get the other into the telescopio field by a single reflection. 

When the stars of a pair hay© the same right aaoension, we 1*111 have them 
enter the field of the telescope on the same aide and toovc aeross in the aam« 
direction, the fnHter mover, an it TverOt chasing the slower^ and gat^^hing up 
with it at the instant of their simultaneous passage of the meridian- But 
with a pair of stare differing twelve hours iu right ascension, i, f,| one of them 
cnlminaling mjib polo, they will enter the telf scope field on opposite sides, naoT© 
a^svoss and meet exactly oii the meridian. It iu hence obTioua that a pm 
whose slara di^er l^ hours in right nticeusion oflfers the adrantagedos faaturd 
of the sum of their motioDH to aid the ohtierver in deciding upon the exMt in^ 
at«nt of their coiuddenee m the teleiieope field, whereas with a pair ha^ng 
the same right ascension he has only the differenoe of its staia' moiioiifl to aa- 
aist him in giring upon this instant. 

But when the catalogue!^ do not ofl^er star pairs culminating at desirable 
times» of saitable magnitudes and declinations, and of the same or exactly 12 
hours different right ascensions, and thus permitting the application of the 
method in its greatest parfeclion^ we may yet And our meridian most accu^ 
rately by selecting and ob«erving snitdble pairs, the right ascension of whoea 
stars differ but a few minutes from being identical, or eiactly 12 houra differ- 
ent* Now the zenith of a position 13 a point cominou to all its vertical planes, 
and s^ince the plane paasiog throuf<h the earth*a center and any two stars dif- 
fering more in dec I i nation than in right ascension, iSi by the diurnal reYoln* 
tion of the earth, made to coincide sucoeaaiYely with one of the vertical phyiei ' 
of *very point on tbe earth *» surface, we hence have? but to observe two auoh 
stars at the instant they aud out* zenith are in the same vertical plane, and 
clamp^ aad we have onr inHtnimtiat in a vertical plane whose deviation in i 
moth is determined by; and easily derived from, the north polar distances ofj 
the two stan^, the difference of their right ascensions, and the co^titude 
one of the stars (or our co-latitude j, we can observe the eo-altitnd© of on* of ' 
the stars at the instant of their coincidence in the telescope field. Having 
seleoted a list of such star pairs, we can readily compute a table from which 
on observer at any known latitude can pick out the aaimuthal deviation of his] 
instrnment in degrees, minutes and seconds, at the instant two sueh sl^ 
coincide iu his telescope field. Or, instead of using the co-ladtude, whJck] 
must then be known, we can use, in the preparation of such a table, ths4 
zenith distance of one of the stam; otherwise we may tabnlate the hour angl*j 
in lime (minutes and seconds) of the hinder of the two starfi at the instant i 
thfir coinLidenee in the fleld of the telescope, either for the different allitudcftl 
of this star or for the different latitudes. 

The method of observing such a pair with the aid of the last named tiblftj 
will be as follows : Baving taken care in selecting to have one of the palf 
atar of such magnitude and position as to be readily identified by a atetla 
<ihart or alliueH^on, we set the mirror in front of the object glass, at an i 
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with tb« e€»lUinBHoB line equal t« one^bAlf of the sappleiuent of the algebfftie 
diffureiiee of the north polar distances of the two starn, and bring the mora 
r^ndily identified one of lb em inio the itield of view, jhud follow it till ite mate 
ftpp«!&rH thert^ either mc^etingi ohiisiug or fleeing from it. We then *' piel^ the 
bent'' of the wateh or cbronometer, mid beginmng fo ^ount the beaU at the 
iQst»nt the s»tar^ coindde in Ihe telescope field, follow the hinder star till the 
moment its '* tabular hour angle'* ex|)ire«« and clamp, and our inBtrninent la 
in the meridian. 

A pair of fftttt-moving stars will give an accurate meridiaM, yet practioallj 
it will iu general be found prt'fet-Hble to have one of the pair a star of slow 
motion, so that it can b« reftdily biHected and followed nntU the instant its 
fa.'it-moving mate atrikea the middle wire, Ihus enabling the obierrer to clamp 
hi 8 instrnment at exactly the right time without hesitation or doubt. 

If the table givei the hour angle in dme of the hinder star at the instant 
tba two i^tars and our zenUb are in Ihe same vertical plane, then their relative 
right aaet^ujiions and pofiitionH with reference lo the isenith must be as foUowa, 
viz; L tf both atara are on the aome aide ol the senith then the star having 
tiio greater zenith distance mnst ba've the amaller right aacension^ and this 
rule b<)ids wh(?n one is a zenith ^tar. 2, But if one star is aouthand the other 
north of the zenith then either may be in advan<)e, but practically it is prefer- 
able that the alow morer ** bring up the rear/* 3. When a star south of or In 
the Kenith is paired with a aub-poUr, then the latter should not be quite twelve 
houjH in advascc! of the former. 4. If a ntar north of the zenith has a sub- 
polar mate, then the npper culminating etar ahould transit the meridian ^att 
if it is the lower culminating star that we art^ foOowing with the cross thread, 
and trl« tTTfltt. 

But if our table given the azlmutbal deviation, in degrees, mivntea and 
aeeondi, of ^nt instruitieiil at the instant two such slurs coincida in thie field 
p( ita tebsaopo (ita plana of motion beJng, of eonrs^* vertical) then it ia a 
natter of indifTerenoe which star precedes, idnce this anf^aiar deviation ean 
W turned off either backward or forward on the hotiiontal limb of tb« iostm* 
mfnt. 

Within the latitudee of the United Statea the following Tadaties of paiia 
will ofiTer, viEt 

Claaa A, Fairs whose stara have the same, or differ but a few mintiteg, In 
right aaoenaion, 1. Two drcum polar sUra. 2. A circum polar atar and a 
time atar, the latter b«ing either in tbo xmith or south or north th<.*rt?of. $* 
Two time atara, either one north and one aouth of the aeojth, or both north 
or both aoulh thereof, or one star in and the other atar either north or aoiith 
of it 

Claae B. Fairs, the utars of which fU0'er nxaetly VI houni in right aaoes* 
aiont or laak but m few minutes thc»re(>f, 1, Two mrt^uinpolar mtart. 9« A 
cifoiunpolar alar and a time atar either in or south or north of the £«<nith. 

With teepeet to the relative mottona of the stan of a pair most important 
to ihv observer in d<if.iding upon th* €%mel inatamt of their oolnoidenea, olMe 
U la in leenetal more fuvurable than cl^ A. And the pair in elaM B whieb 
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fiumiflheti Ibti maximum amounts of ozimuChal tnotions (in opposite direc* 
Uaiia)» and bencci moBt desirable, is a lower culminating circampolai' ^tar ^nd 
an equutonal star; wbile mth a pair of circumpolars the Bam of tbese luo 
lions ia a minimum. And of tbose in class A| a clo»e (rir cum polar star and 
an equatorial utar givefi the greatefil difference of motiona; while a pair of 
circumpolars gives the leaat. When the stars of a pair too Ye in Ibe same di- 
rection, and at not veij j^reatly difftsrant speed^f, they will doubtless be foaikd| 
to cting together in the telescope field a prorokingly long time. 

As to the frequency of their avaiLabllity, the paira of oincmmpolar aUfs 
Htand pre-eminent; since tbey are on onr meridian and its viuible extension 
twice in every 34 hours, tbey are hence donbly more available than the other 
paiTB which transit onr meridian but once in tbat time. 

As to the amount of conipntation reqnired^an element only in Iboae paiTb 
whose stara are not exactly on the same declination circle or i\» visible extaii* 
sion — when a ^oitb star is paired with either a south or a north star li^ 
upper or lower cnlmination), foUo wing within a few minutes^ the eouiputa^ 
tion is a minimum, for then the difiert^nee of the times of the atara transiting 
onr meridmn equals Ibe difference of tbdr right nscenaions; and the senltll 
atar obviously trau^fits the meridian at the exact moment it and it^ mat^ are J 
in the same vertical plane. And when its mate is a close cirenmpolar stnrl 
tb^ir m«an right ascensions will prove ail-suMoient because from the alov 
of Its motion in azimuth the error of asaiuning the difference of their metn^ 
equal to the differeoce of their appnrent^ right a^ensious will in general be 
inappreciable. And it may often occur tbat tbe error of a^nming tbiu of two 
i^tars having nearly the same precession in right aseension will enter the r^ 
suiting azimuth in so diminutive a form as to be quite allowable, except in a 
very close work. 

If the «tars chosen fall in a part of the celestial spbere illnmioated by iho » 
eon as they transit our meridian, they will require to be of larger mHgnituidet ] 
than buch stiLr pairs as, being in the opposite part of the beavenn, cro^s out' 
meridian at njgbt. Eapecial effort should be made to incorporate the double 
stars into paira^ from the facility and certainty with which they can be identi- 
fied in the teleseops field. 

And again, if tables are available giving the e:cact right af^eenslons and j 
declinationii of Mars and Jopit^, they may be advantageoualy paired witli ' 
suitable stars; and their continuous motion among ^the stars renders them 
more avsilable, since tbey cross enccessively the declination circle of ev«^ 
star in the heaventi. But the n^a of these planets will neceajntate a mqr« 
accurate knowledge of our time. 

Experience baa proven tbat« in r^onnaia^nces, rapidity of execution in 
finding latitude, time and aximutli, is alMmportant and in many eases esaen- 
tial to success; and hence metKodH and instruments which yi^ld a maximnm 
amount of resulta in a minimom time are in especial demand. Under tho 
contingency, often arising in reconnaissance and exploration, that tht? latitude 
is not known and the time only to the neartiiat five or ten minutett and wtieti 
limited in time and facilities, as the reeonnoiterer or explorer ptr moesiniaiitm 
generally is, then this method will be found most acceptable; for it is obvion^d 
that by bisecting one of the stara of a pair (of identical right ascension) nilki 
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the horizontal thread at the instant the two stars are on the middle vertioal 
thread, and also at this moment noting the face time of the chronometer, that 
we have the meridian altitude of a star whose declination is known, and 
hence our latitude, and also the observed time of meridian transit of a star of 
known right ascension, and hence a chronometer correction, simnltaneonsly 
with the observation that fixed oar instrument in its meridian, the error of 
our chronometer, and our latitude, we can if desirable proceed at once to the 
observation of additional stars for a closer time and to test our latitude and 
azimuth. 

A reflecting circle or sextant mounted on an alt-azimuth stand is per se (t. e. 
without an additional mirror) the instrument most convenient and ready for 
finding by this method the meridian, latitude and time for the reconnoiterer, 
explorer or land nnrveyor; and it may be found especially serviceable in hy- 
drographic and geographical reconnaissances, whether in the course of an 
exhaustive survey, or only a flpng reconnaissance of a coast or continent. 

And from the readiness with which this method places "the transit*' and 
'* zenith telescope" in the meridian it will be found useful and may prove ac- 
ceptable to even the most conservative practical astronomer. 

Mr. Lowry finds that the B. A. catalogue offers an abundance of star pain 
of suitable magnitudes, declinations and right ascensions. With the mean 
places of stars brought up to Jan. 0. 1877, between the siderial times Oh. 07m. 
and Oh. 57m. he finds 6 pair stars differing less than 3 seconds in right ascen- 
sion, 4 pairs less than 7 seconds, 7 less than 16 seconds, and 5 less than 29 
8#»conds. 

A yet neater method of getting a meridonal plane is to select three stars so that 
stars A and B are of same declination and differ 10 or 15 minutes in right as- 
cension, and star C differing several degrees from them in declination, but 
with a right ascension equal to one-half of the sum of those of stars A and 
B. Now observe the coincidence of stars A and C in telescope field and read 
horizontal circle, and then the coincidence of stars B and C in the field of view 
and read the horizontal circle, then set the vernier at the point midway be- 
tween these horizontal circle readings and our telescope is in its meridian. 

The President announced that the Council and Trustees had 
appointed the following Nominating Committee: Horace Davis, 
J. H. Smythe, S. B. Christy, Wm. Norris and P. B. Cornwall. 

Dr. Wozencraft was introduced by Dr. A. B. Stout, and made 
some remarks on the feasibility of reclaiming the Colorado Des- 
ert of California. 



162 PROCEEDINGS OF THE CALIFORNIA 

Beoulab MsETiNa, Dboembeb 18th, 1876. 
President in the Chair. 
Thirty-seven members present. 

Donations to Museum: Large collection of plants from 
Joseph A. Clark, Mendocino County. From Dr. J. M. Hill, 
three specimens gold quartz, Calaveras County. From Henry 
Edwards, one specimen of jade from near Dunedin, New Zea- 
land. From G, A. Treadwell, specimen of chromic iron. Forest 
Hill, Placer County, Cal. From A. J. Severance, specimen of 
porphyry, (core of diamond drill,) from 400 feet below the sur- 
face, Virginia, Nevada. • 

Tribulus from the Eastern Shore of the Gulf of Caiifomia. 

BT DB. A. KKLLOOO. 

Mr. Wm. J. Fisher collected the following Tery ornamental Tribulut from. 
the eastern shore of the Galf of California. 
Tribulus Fisheri, K. 

Stem annual, erect, branching from the base, the spreading stems again 
more or less branching at the top, somewhat nodose, striate, more or less his- 
pid thioaghout, chiefly at the nodes, and 1^ feet high; leaves alternate, only 
the uppermost canline and ramose, opposite, lower pinnae largest, leaflets 6-8 
or 9 pairs, oblong, sabacute, submucronate, 4-6 or 7-lines long, oblique — one 
or more strong lateral nerves — hispid beneath, margins entire or subserrolate; 
stipules linear-subulate; peduncles thickened upwards, longer than the leaves, 
1-3 inches long, axillary, or opposite the leaf; sepals 5-6, colored, narrowly 
lanceolate, acuminate, margin^ scarious, very bristly-hirsute on the back, less 
than half the length of the petals, or about 5-lineb; flowers orange yellow, 2% 
inches diameter, petals five, obovate, obtuse, subcuneate, IS-lines long, 10-11 
broad ; style long, 3-4 times the length of the carpels and longer than the sta- 
mens, clavate, strougly 10-striate; carpels ten, 1-seeded, in a whirl around the 
base of the style, indebiscent, but readily deciduous at maturity from the 
elongated toroid style, obhquely triangular, laterally wedge-compressed, outer 
edge thickened, gibbous below base, and truncate, beak obsolete, pitted in 
two rows on the sides, crested on the back with five blunt, stout, mureooid 
tubercles, carpels scarcely more than a line high. Highly ornamental plant. 

It is worthy of note that among Mr. Fisher's collection from Battlesuake 
Island, harbor of San Diego, April, 1876, are also specimens of a variety of 
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pappoaa, Gmy, whkh ir«ry mnoh aboanda in large dotted glftndA 
tbronghotit, Qspeeiallj on the leaves (1-^2 i0ch«H long, %Am^ wide)f mncto- 
nate, often slightly connate mt hnm — oppoaite tower branches and similar par- 
don nf the stem purplinh— blender pmlnuult'B enlarged near Ihti haa^ of thi» 
b€iadi, BBkate eorreaponding to thci O-U involutiral Btiuilmi which flfo dotted 
with 1-2 large glands on the back at the tipu, murginEi involnted, but noi mm-^ 
noUR, infolding the ray akenes in their chanuelij. The»c? rigid, yellowiah- 
green scalea ore rnnnded abrttptly at the ha3& and luterully attaeht'd; omtige 
rays aiimi^ in number* but longer, their akent*a without pappuii, or oidy a yi&ry 
minute united scAly crown; pappna of iht» diak t^t 2i)-25^ tr^wny, rather long, 
nneqaftl barbellat^ bristles similarly coherini^^ 

An •useedingty beo^atilnl and deliciiti? pluk-parpliBh morning-glory ^ brought 
by Mr. Win. J. Fishtr from ikjiiibAmpo, of the Gnlf of CnUfomin, h^ voiry 
haudaamely itidiiitt^d leuteM, idding ft new glory to these YCiy beautiful twin* 
era* We, thttrefMre, propose to name it 

Stem Blender, twining or creeping, 2-4 or more feet high, glabrons, some- 
what petrtngnlar, fistulous; leavi^a slterDul,**, or more rar«ly oppoiiite» pedatelv 
5-12-parted, lobes linear, filiform, mucrotinte, utHrginn Ihiekt^nod and entiru, 
lilend lobei subdivided into 2-4 onter lesser lobt^s ( giving tht.^ leaves a deli- 
CAtef dry, rounded, radmting oulUne), p«ttole« slender, V4 iuehe«i long (or 
ihofter than thelong&at middle, and dislinot lobe), mnncated (no Atipulea); 
p«dtincile» l-flowL«r«d, axillary, 2-3 mohes long, articulated ^^-ineh or more 
btlow tJM calyx, btbraeteolate at the iuiiertion of the piidict^, hrH(.^1i^oles mi- 
nttte, iabniaLe, scAbrulose at the joint; calyx S^sepuWd, titfjual, nuked, nar- 
rowly laneeolale'lineiu", licuininate, thin, S-nerred, margin « scarioias, sul>cn- 
tire; uoroUii purplinh^pink, broiidJy ftjotiel-form, 1-2 int^hes diacuctoTi tube 
gradualiy enlarging to tb« tbrciat of lh«t widely expuiidttd gampiinultttt^ liord**r; 
Mtamonsand ityle innlnded, unequal, Bluments hb-sute to the oblong ^uKgitatL* 
anthers (sctalea none), etyle long, glabrous, stigma 2^1ob«d, vftmicircularty 
fan^abaped, often subdividi-<d Into miuute ImutJlary Jo bubs, minutely villous; 
Bool and mature fruit unknown; embryo 2<'elk<d, smootli. 

FaHflo Coast Lepitlopti^rn, No. S2.— Xote» on sonic? Of urtiiit 
Lepi4l(i|iicra» ^Itli tlej4cri|illt»ii» of new %'iirit5tie3$* 



Mr, W. H> Edwards, of Coalburgh, Weal Yirgmia, hm m ^hw Mw ifpr»;dy 
publication of a complete check liet of North .Imerican butterftLi^H, and it haii 
b««li euggetited by him thM all taetn conneetiHl with ihu grutip kuowu la t^b- 
««rvers in dit!i>rint purt» uf cUe region conipnsed by Iht^ wnrk, HhouM ni one« 
b« published, so tm to bring togiithfii' Mnrb inft^mtulton ivt may, if dt?omed 
worthy, b« incorponited m llt*» iiRin* tiu]»cHlaut pul4ir*Litn*, With this vieii 
I bMYe made the foliowitig notes *jn surue tloMbtltil or littli.^- known spc.citr», tU 
IIm taSte tiina ualling attention to iuoh strongly tnarkod vaiictitti uf sona« of 
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aur baiter fliea as seem to me worthy of special note. In these dftjB of danbt 
OB to iha " oiigin of species/* every tri^ng fact which cjui abed light od so 
importaDt a field of inquiry bfComeH of «trLkin^ i?^alae, imd it appefar^ to niA 
necessary for all varietiett which ate appart^ntly permaneot to bear a dirftin* 
gtiishing aarae, so that thej may at ouos he recognize and hold their proper 
place ia our iiomdaclatur&. The follo\^ing remiirks will he, therefoi^, taleem 
at their tnie valuer aa I hy no moans chiim that all of the forms denoribed ia 
this paper should rank a^ diatinct species, though fature ohservatioiia may 
possibly eleTate some of thecu to that poaitioii. 

Parntis,'iliiH Cioditis. Meaetiies. 

This species, like all of its ^6iiu«, is Uabk to great tanationa, and Uiere m 
little doubt that some of itn extreme forms have been dencribed nnder other 
unniea. Indeed, I am oauBciousi of hairing unwittingly led Mr. W. H. Ed- 
wards into tbe error of hflieving that our forms represented CWi«s\ Menetr., 
fttid Clftrhis. Ev^rs., and on my authority he has figured them as inch in his 
** Butterflies of North Americ^a.'* Subsequent obBervations, however, led me 
to the conclusiou that we had bat one species, and the capture of some mity 
or fleventy trpecimens iu Bear Valley in 1873, gave me a Long series of inteiv 
(^adest i^ which both of the fonni* iibovt* alluded to were certainly included^ 
atid with the knowledge that Sminthettt and Bthrii were but variations of one 
specleH, I cunld do no other than acknowledge the incorrectness of my former 
opiuioa. Dr. Boiaduval appears also to have once be^n led into the same «r- 
ror, and afterward to hare rectified it, m he leaveH Clarins out of the lint of 
specie li in his " Lrepid. Calif., 1369/* The cleamess of the white grouted, the 
size of the colored spots, and the prt^sence or absence of the red biiaal patebea 
of the under side* do not appear to constitute permiment characteni* thongh 
at :ftrst sight they would seem to tndioate difitiuct HpeciiSo relations, whiJe the 
»i2e of the iusect and the intensity of the oolored patches seem to be tnodifit?A- 
lions resulting probably from varions altitudes, those of the lesa elevated r«* 
gions being usually most pronounced In color. It should be remembered that 
Clarius was dei^ribed by Eversmnu Irom specimens taktu in the Altai Hciutit* 
ains, Siberia, and^ ou the high authority of Mr. H* W. BateHt our ** Califor- 
nian specimfua do not reBemble at all Tfciriwt of the Altnit** f^o that we hare 
to blame Boisdnval for intTodncing that Bpecies into onr lists, imilead of nj* 
Inding to our extreme variations (as has been done iu the case of Behiii} hy n 
new name. That Ihev ate worthy of such difttinetion there can be no doubt, 
and I propose for perhaps the widest range of variety the following name« the 
ipecimenfi from which the deecription is taken being ic my own ooUeetioa. 
It must be borne in maud that thiM variety wanders conpyderably farther from 
the type than that figured by Mr. Edwards as P. Cla^\us^ Evera. : 



Pam€^sitis MaattriesiL Hy. Edw, n. var^ of CWiwt, Menetr, 

Imago cJ^ Smaller than the typical forms of Clodius. Ground color of 
wings, aordid white; eemi-trannpareut margin rather narrow, with the whitQ 
lunules indistinct; the whole of the black marka of primaries are fiunt«r ihaa 
in Ciodius, and there ia no btack spot in the submedian interspaoe> The mo* 
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ondttriea hftTc the abdominal mufgio compfir»tiTely more deeply edged with 
bluck, the line b^ing dtittiiictl.v beut iDwardlj toward the extremity of Ibe mlU 
the colored spoti toe xmry smullr olmoet obHel<?te^ becoming eimply p^le plnJc- 
kh or yellonish dotu, tmronnded by ft eaiTow black ring. Under side vi(- 
i«oti», with A veilower tinge thftfi iboTi; all the mutks fuinter, except the ool* 
ar«d upots of tb^ seccrnd&rieti. which kub here, though BtQikU, diatinirt m eoloti 
and have white pupils. Th^re is also a ffttnt itidictvtion of a black bar on the 
Mini angkp hot no trace whatever of erimflon basal pateheti. Head, thorax 
and libdomeo lieneath densely clothed with deep jellow hall', Mtioh darker and 
a more brilliant tint than in the tjpieiil form. 

Exp. of wings, 2.25 inch. 

9 . In nearly all r^p«ets thiB sex of the present variety reMembleb the i^ 
of the lype, and would at firnt tight be certainly ao regarded. The tranapar^ 
ent Hpace of primariea is mtteb imaller than nanal; the bands are narrowor 
and tesa defined, no that the wbiCe urea of the wing U nearly aa large at that 
of the mtde inaeeta. The black patch in the snbmeditin interapaoc? ia rather 
l»iFge« and the veins more abrirply marked thronghotit. The eeoo&danea have 
the oolored apota amallf bat distinct in oolorp motitly pak crimaoa or orange, 
and ^urronnded by a blaok riug* The abdooiiual margin ia anly faintly black, 
arid there Ik a trace of a blaek bat at the anal angle, which in, howtiver, en- 
tirely withont red. Under aide aimilar to the upper in the hlaek markings; 
the colored spots of seoondariea are bright in color, and in some specimens 
there are two l^aael red pntcbea, th^ anal bar more distinct than above, bnl 
withont red. There is a seam of yellow hair along the abdominal margin, anr- 
monnled by yellow scalea, a charaeter which I do not llnd in my typical speo* 
imena of Cloflitnf^ and th0 yellow hair of the thorax and at>domen are almost 
golden in their tint. 

1^. of wifiga, *IM inch. 

Bittr TaOaj, Sierra Nevada (H7, Edw.), Lak# T^oe (Hy. Edw.)« Downla- 
fflle, Oal. (Br. Behr), Mt, Nebo, Uiah (I. D. Pntnam). 



Famassitiit SmintketiH, Dby. Var^ BthrU, Edw, 

1 have two spinel mens of this Insect in my collection, one tjvken by Mr< <T. 
Hutcbitig»»» of YoHemite, on the top of Mt. Dannt Oal., at an elevation of 
lU.lKK* feet» and the other by Mr. I. D. Pntnam, in Sommit CaAon, Utah. It in 
somewhat singnlur that the typieal form of Sminiheu* ne^er ocourH In CidiU*t* 
nta, while tha vartely abonid b« fonnd here. Both of my apecimena haiv the 
spots oranga, and tha donbla row of marginal Innnles on the aaoondariaB aQ 
charactariade of thit itrongly marked form* 



PiwriM iwruMKi, Sand. 

Pafhapttibarvia no gronp ae pnxxting to an entomnlogHst as that of the genua 
PifH^t to whiob thia apadoa and Ita aillefi belong, and l\w numtinr of namea 
which w* and in onr catalog u cm Mf e the nntnral outgrtiwib uf the widely di0ereni 
vartiitiona nrhich we find in ixiUe^tlona, Uur pMcifio Coast sped«« rather tend 
to Uifiraaaa the oonfoaion than othorwia», i^nd in tlio aaparato opiniona wiiu! 
dill ai to Ihcdr wp< »(U* nmk tha aompdicatton hooomaa mora and oota un i 
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cate and unsatisfactory. In Lepid. Heteroc, et Rhopt.^ No. 8, Mr. H. Streeker 
has advanced the idea that P. venosa and P. castoria, Beakt., are one and the 
same thing, and that they are simply the American forms of the European 
P. Napi, and I can, after an examination of many scores of specimens, bat 
simply endorse his views. That venosa and pallida^ Scad., «= castoria^ 
Beakt., are at times represented by widely differing varieties no one can deny, 
and if we take the extreme forms we should naturally regard them as distinct 
species; but intergrades may always be found, and among these intergrades 
we find what Scudder designated as pallida, which more nearly approaches 
Reakirt's type of castoria than it does that of Soudder's venosa. But the 
insects are not, as has been suggested, spring and summer generations, as 
they are both found together, appearing in early spring (sometimes in Feb- 
rnary), and continue on the wing until the end of April or the beginning of 
May, when they begin to die out. But admitting P. venosa and P. pallida 
to be forms of the same species, what becomes of P. oleraoea? Among my 
specimens captured during the present year, as well as others taken in Col- 
orado, Oregon, Vancouver Island, and Northern California, are some which 
continue the series of intergrades until they are merged into the exact coun- 
terparts of the Atlantic species of P. oleracea, and cannot be in any way 
distinguished from the well known species of the Eastern States. Is P. 
oleracea, then, but another form of a trimorphic or polymorphic species? 
Then, again, many of the individuals of P. paUida approach very closely (so 
closely as to suggest the very nearest relation), others of P. Rapes , and the form 
described by Mr. Scudder as P. marginalise and afterwards by Mr. Beakirt as 
P. Treka, can sometimes scarcely be distinguished from the varieties of pal- 
ida, upon which Beakirt founded his castoria. Do not, then, our American 
examples serve very powerfully to prove the common origin of all thcEe forms, 
and show that we have hitherto attached too much value to what is designated 
a species, believing certain characters to be permanent, when, in fact, they 
are so only under the light of our limited knowledge? To illustrate more 
clearly my meaning, let us take a strongly marked and darkly colored speci- 
men of P. venosa as our starting point, and we shall pass through the various 
stages thus, our insects becoming paler, and with the markings less pro- 
nounced, as we proceed. 

1. P. venosa. Scud. Veins of underside of secondaries, broadly bordered 

with black scales; the lines of equal width co the mar- 
gin of the wings. 

2. " '* Veins narrowing at the margin, with the ground color 

of the wings more yellow. 

3. Hulda, Edw. Veins with their accompanying black scales, sometimes 

becoming confused, and spread over the whole surface; 
the lines of scales being sometimes quite indistinct, 
at others well marked and approaching the following: 

4. ^api. L. Surface of secondaries, yellow, with the nerves bor- 

(Germany.) dered by black scales, the lines being narrower as they 

near the margin. 
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5. frigida. Scud. 



7. 



like Napi^ bat with the whole of the lines a little 

narrower and fainter. 

Lines all very faint, almost obsolete as they approach 

the margin. 

Lines still fainter, quite obsolete at the margin, with 

the ground color of the wings still yellow. 

Ground color usually white, sometimes pale yellow, 

with the lines bordering the nerrules, very faint or 

quite obsolete, passing by many gradations into the 

following: 

Veins without margins of scales, surface white or pale 

yellow. 

We may pursue this still farther, until we arriye at a form of oUracea almost 
pure white, in which even the nerrules themselves are scarcely to be traced 
by any definite color. But the subject may perhaps be better illustrated by 
retracing our steps, this time starting with oUraoea, and endeaToring to show 
its relationship to P. Rapce, 
1. P. oleracea. 



Napi, 
(Oolorado.) 

Napi, 
(Massachusetts.) 

pallida. Scud. 
=castoria, Reak. 



P. oleracea. 



2. 

(Oreg. and N. Cal.) 
3. Castoria. Reak. 



Almost pure white, with faint yellowish tinge beneath. 

(^ without spots. 

White, with very faint indications of spots on the 

primaries. 

White, with faint yellowish tinge. (J^ with faint spots 
on the primaries. 
4. MarginaUs, Scud. White aboTo, yellow beneath on secondaries. (J^ with 
distinct spots on primaries, and with the apex slightly 
dusky. 

(^ with the apex more broadly dusky, and with the 
spots on primaries well defined. 
Apices broadly dusky. Spots very distinct and well 
defined. Underside of secondaries, white, greenish 
white to yellow. 
Scud. Upper and lower surfsoes yellow, spots and apices as 
in Rapa, 



5. 



Ergani. 

(Europe.) 
RapcB, L. 



7. NovangluB. 



Thus it will be seen, that according to my views, two branches of variation 
have proceeded from the one original source, though what that original source 
may be we are at a loss to tell, and that the most special characters distin- 
guishing these two branches belong to P. Pal/uia, which in many respects 
re8embles P. Rapce as much as it does P. Napi. I am aware that there are 
other points of difiference between the extremes of these insects, but certainly 
none more remarkable than between the darkly veined specimen of P. venoM, 
and the almost immaculate and veinless examples of P. Pallida, 

Breeding the caterpillars through successive generations, will alone lead us 
to the truth, and unhappily at present we know but littie of the earlier stages 
of these creatures. The present remarks must therefore be taken as a suggea- 
tion rather than the dogmatic statement of a fact. 
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Pieris ccUyce, W. H. Edw. 

I am inclined, from the examination of a specimen in Dr. Behr's collection^ 
to believe that this is the Spring generation of P. occidenialis. Dr. Behr's 
specimen was taken by Mr. R. H. Stretch, in April, in Carson Valley, Nev., 
and mine, from which the original description was made, and which is now in 
the possession of Mr. W. H. Edwards, was caught by myself near Beno, Nev. 
in the end of March. P. occidentalis occurs in the same localities in May, 
June and July. 

P. Beckeri, W. H. Edw. 

This species is said by Mr. Strecker and others to be identical with the 
Russian P. CfUorodice, Hb., dififering only by its larger size. In support of 
this opinion. I may state that in my collection are two specimens ( $ ) from 
the Coast Range in Mendocino County, measuring only 1.50 inch in expanse, 
while those from Virginia City are over 2.00 inches; the smaller examples in 
no other respect dififering from the Nevada specimens. 

NcUhalis lole. Bois. 

This pretty little species, as well as the var. N. Irene, Fitch, must be in- 
cluded in the list of Pacific Coast Butterflies, having been taken in some 
abundance near San Diego by the late G. R. Crotch, G. W. Dunn and others. 
It is extremely abundant near Cape St. Lucas, and in various portions of the 
country on the eastern side of the Gulf of California. 

Anthocaris Creusa. Dby. 

I have little doubt, from an examination of a figure by Mr. Butler of the 
British Museum, kindly loaned to me by Mr. W. H. Edwards, that this spe- 
cies is the same as ^. Hyantia, Edw., which is well known to occur in the 
Sierra Nevada, and in other high lands in this State. It is said by Dr. Behr 
to be far from rare in the neighborhood of Oroville, and has been taken le- 
centiy by Baron d'Osten Sacken in the Yosemite Valley, and by myself near 
Lake Tahoe. It is probably often confounded with A. Auaoniedes, but is 
abundantiy distinct. 

Anthocaris olympia. Edw. 

This exquisite species exists in my collection from Colorado, near the Utah 
border, where it was taken by Mr. Winslow Howard. 

Anthocaris Beakirtii, Edw. 

I think I am wholly to blame if this should turn out, as I now suspect it to 
be, only a form of Sara, Bdv., as it was entirely through my statements that 
Mr. W. H. Edwards erected it to the rank of a species. The main points of 
dififerenee are the smaller size, the irrorations of the costa, the straight line 
enclosing the orange apical spot, and the white females. But I find of late 
years, that these characters are by no means permanent, and that all grada- 
tions may be found. It is most probable, therefore, that Reakirtii is the 
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spring generation, and -Sara that of the sammer. The former appears very 
early in March, and the latter in May and Jane. The 9 9 o' Reakirtii are 
at times, though only rarely, as yellow as those of 5ara, and the irrorations 
upon the costa are as frequent in the latter as in the former. 

AiUhocaris lanceolata, Bdv. = .1. Edwardsii. Behr. 

In most of the males I have seen, the apices are only very slightly clouded 
with dusky scales, but in two 8j>eoimen8 taken in Kern County by Mr. R. H. 
Stretch, they are broadly and distinctly clouded, thus more closely resembling 
the other sex. 

Callidrytt.s tub ale, L. 

Examples of this species, of both sexes, were taken in San Diego, in Au- 
gust, 1875, by Mrs . James Behrens, flying about the streets of the city, and 
settling upon the flowers of the gardens. I have since received other speci- 
mens from Mr. G. Hitchcock, of San Diego. 

C olios eurydice, Bdv. 

Between the spring and autumn generations of this beautiful insect a great 
variation occurs, which is quite constant in all the examples which have come 
under my notice. In the spring specimens, which may be regarded as the 
type, and which make their appearance in April and May, the secondaries of 
the ^- are wholly bright orange, without any spots or marks upon the margin, 
except some brown dots to note the termination of the nervures, while the $ 
is, with the exception of the large discal spot of the primaries, and a very 
faint brown marginal line, quite immaculate. The autumn brood, however, 
appearing in July and August, have the secondaries of the (^(^ with a black 
marginal border, sometimes one and one-half or two lines in width, and the 
9 9 ^A\e the margins distinctly marked with brownish patches, and occa- 
sionally (though rarely) with a black submedian band, composed of clouded 
patches, interrupted by the nervules, reaching from the costa to the interior 
margin. If deemed worthy of a name, I should propose for this strongly 
marked form that of 

C eurydice, Var. Amorpfuf, Hy Edw. 

I have recently received from Mr. 0. Barron, of Mendocino County, a mag- 
nificent variety of this species, in which the whole of the yellow space of the 
primaries (which usually bears the name of the '* dog's head ") is suflhaed 
with the richest purple, the orange being only slightly visible beneath it, thus 
giving the insect a most striking appearance. 

Terias Xicippe. Cram. 

Taken in Kern County, by Mr. R. H. Stretch, and by Mr. Dunn and 
others, near San Diego. 

Terias Mexicana. 

Taken in the neighborhood of San Diego by Miss Marcia Crane, and near 
San Bernardino by the late G. R. Crotch. 
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Suptoida Hegesia, Cram. 

This species is very oommon in Lower California, and occasionally wanders 
over the border into this State. I have received specimens taken nndonbt- 
edly within our limits, bat it mast at present be regarded as a rarity. 

Agraxdia VanilUs, L. 

Very abandant in the gardens of San Diego in Aagast and September. 
(Mis. Jas. Behrens.) 

ArgyrmiM IMvama^ n. sp. Hy. Edw. 

I am onwilling to add another to the already long list of ArgymdSt bat 
can see no other way out of the difficalty which is presented to me by some 
specimens taken by me in Napa Coanty. I have, however, much pleasure in 
dedicating what I believe to be a true species, to my friend, Mrs. Lillie Coit, 
who has added many great rarities to my collection, and at whose country 
residence, in one of the most charming portions of the State, the species 
seems to have made its home. It is intermediate between A, Calippe, Bdv., 
and A. coronis, Behr., partaking of the characters of both, yet I think dis- 
tinct in the following details: 

It is darker in color of the upper side than A. ooronU, and very much 
darker than A, oaUppe^ being of a rich reddish brown. The markings above 
similar to those of these two species. Beneath, the primaries are largely 
Bu£fused with reddish brown, as in coronis, bat the remainder of the wing is 
occupied by bright buff, not dull ochreous as in coronis. The silver spots of 
the margin are very decidedly triangular, and not ovate as are the apical 
ones of coronii. On the lower wings the differences are more apparent. 
The silver spots are larger proportionally than in any other species with which 
I am acquainted, while the sheen of the silver is exceedingly vivid and iutense. 
The marginal spots are quite triangular, and the large one of the cell more 
decidedly oblong than either in A. coronvi or A, calippe. The ground color 
of the wing is bright buff, inclining to orange; much the same color as in A. 
rupesiris, and by no means brown as in ^. coronis and A. calippe, thus giving 
a brighter and more lively appearance to the whole of the underside. 

Without forming a positive conclusion as to its value as a species, I think 
this form well worthy of a separate name. I have taken it for three seasons 
past near St. Helena, Napa Co., and altogether have had before me thirty-four 
(^ and seven $ , all of which are true to their own type, presenting among 
themselves little or no variation. When placed side by side with long series of 
the closely allied species, this insect presents at once so great a difference as to 
strike the observer, being quite as complete as that between A. coronis and ^. 
pervadensis. The actual position of many of our Argi^uis as species, can 
only be determined, however, by watching the insects through their various 



Argynnis monticola. Behr. Var. purpurascens, Hy. Edw. 

Under this name I wish to recognize the form of Arg, monUcola, which is 
found chiefly in Siskiyou County, in the region surrounding Mt. Shasta, as 
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well as in some parts of Oregon. It differs from the type, by the larger 
amount of black on the npper surface, visible in both sexes, by the smaller 
size, and by the more suffused appearance of the lower side. The spots are 
somewhat larger proportionally than in the type, in this respect resembling 
S^erene. Behr, and the basal half of the secondaries is much darker in color, 
while the margins of all the spots are larger and more inteuse. The whole 
of the underside is also tinted with a purplish efflorescence, very visible in 
fresh specimens. The female is always deeply suffused with black on the 
lower side, and almost invariably has the spots either partially or wholly sil- 
vered, a character not observable in the typical nwnticola. This beautiful var- 
iety was first taken by Mr. W. G. W. Harford, at the Dalles, Oregon, and sub- 
sequently by Mr. J. Behrens at Soda Springs, Siskiyou County, in which last 
named locality I took about forty specimens, all characterized as mentioned 
above, in the fall of 1875. It closely connects A. moniicola with A. Zerene, 
aud may have been under Dr. Boisduval's eye when he confounded these two 
species. 

Argynnis myrina. 

Though not found in California or Oregon, this species was taken in abun- 
dance near Sitka, Alaska, by the late Mr. Bischoff. The specimens are 
smaller than those of the Eastern States, and the whole of the underside 
brighter in color, with the bilver spots proportionally of a larger size. 

MelUaa Leanira, Bdv. Var. Ohsoleta, Hy. Edw. 

Near San Bafael, in Marin County, I annually take specimens of a very cu- 
rious variety of M. Leanira, so constant in its characters as to suggest the 
idea of a new Kpecies. In the lower side of the typical form, the secondaries 
are marked with black blotches near the base, and a double submedian band 
inclosing a series of seven spots of the pale ochraceouH color of the ground. 
In the variety obitoleta these marks are all obliterated, and nothing appears 
but the black nervules and a slight black marginal line. In all other respects 
the insect agrees with the typical form. It is somewhat singular that in the 
locality in which these varieties are found I never met with the true Leanira^ 
which is always a very local insect, and that, although I know several locali- 
ties in which Leanira is found, it is only in the one mentioned above that I 
ever met with the var. obsoleta. 

Pyrameis. Hybrid between P. Caryce and P. AtalarUa. 

Hybrids among diurnal Lepidoptera are very rare, and the present is a very 
interesting form, worthy of record. It was raised by Dr. H. Behr from a cat- 
erpillar found feeding on nettles {urtica) at Lagunitas, Marin County, in 
July, 1876. The perfect insect appeared in August. It presents a very sin- 
gular conjunction of the characters of the two species, of which it is undoubt- 
edly a hybrid. The spots across the primaries form a bent macular band, the 
sub-apical spot being red and not white as in AialanUi, the base of the wing 
behind the band being rusty red. The secondaries are blaokiah nearly over 
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the whole Rurfaoe, with reddish hairs, which are longest toward the base; the 
Bubmarginal row of ocelli similar to those of caryct, only with white pupils. 
The under side is that of AtdUnnia^ the abdpmen being neither black nor red , 
bat brownish, the color of the anal margin of the hind wings. Altogether it 
is a very remarkable production of the two species, and should be figured, so 
that such an interesting hybrid may not be lost. 

lAmenitis Lorquini. Bdv. 

In all the specimens I have received from Vancouver Island, the ground 
color of the under side has a purple tint in place of the snuff-brown of the 
usual form, and in two specimens received from near Virg^inia City, Nevada, 
taken by Mr. W. Eaves, I note more remarkable changes. On the upper side 
the white macular band is very narrow, and is edged on the secondaries pos- 
teriorly by a very distinct row of ovate orange spots, reaching quite to the 
oosta, while inside the ochreous apical patch of the primaries, and beneath 
the outer band of three white spots, which is peculiar to the species, there is 
a duplex spot also of orange. Beneath, the wings have considerably more 
white than the type, and the basal spots of the secondaries are clear white 
and oblong in shape. I desire to record this well-marked variety by the name 
of Litnenitii Lorquini, Var. Eavesii. Hy. Edw. 

Coenonympha Eryngii. n. var. Hy. Edw. 

Under this name I wish to recognize a remarkable form of C. calif omioa, 
taken by me in considerable numbers at Soda Springs, Siskiyou County, in 
the fall of 1875. The upper side is exactly that of C. calif omica, var. galac- 
iinaf wanting the black or dusky hairs at the base of the wings, the thorax and 
abdomen being concolorous. The under side is characterised by the UKual 
straight band on the primaries and the waved or dentate Ime of the seconda- 
ries, but there is an utter absence of points, spots or ocelli, in this respect 
closely approaching the ornamentation of C. InornaUi. I took this insect only 
in one locality, flying about the beautiful Erymfium petiolatum. Hook, which 
here attains a large size, and a most brilliant bluish color. 

Size of C califartiica. Soda Springs, Siskiyou County, Cal. Hy. Edw., 
August. (ll,c?; 9 9 ; Coll. Hy. Edw.) , 

Thecla sonpinni. n. var. fulvescens. Hy. Edw. 

A very strongly marked variety of T. scepium occurs rarely throughout the 
State. It is asually smaller than the type, and very much paler in color, be- 
ing occasionally of a golden brown instead of chestnut tint. The fringes are 
whiter than in T. sospium, the under side much fainter in color, with the 
markings less pronounced, and the submarginal band always more distinctly 
edged with white. It may prove ultimately to be a new species, but for the 
present I prefer to regard it as a variety of the common form alluded to. 

Lake Tahoe, Hy. Edw Tehachepi Pass, R. H. Stretch. Havilah, Kern 
County, R. H. Stretch. (2 J*; 2 ? ; Coll. Hy. Edw.) 

Thecla meliivis. Var. pudica. n. var. Hy. Edw. 

I have before me two specimens ( (^ 9 ) of an insect which at first sight ap- 
peared to me a new species, but which I now think can only be considered a 
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variety of T, melinus, Bdv. It is considerably smaller than melinus, being only 
0.90 inch in expanse, while melinus measures 1.25 to 1.30 inch. The upper 
side is similar to that of melinus, bat the lower side is more silvery gray, with 
the markings in the primaries utterly obliterated, and a distinct black line at 
the base of the fringe. The markings of the secondaries are similar in out- 
line to those of melinus, but they are extremely faint, and the anal orange 
spot is almost obsolete, while the red bordering to the submarginal band, so 
conspicuous in melinus, is here reduced to a few scattered scales. 

Contra Costa County. Hy. Edwards. June, 1875. 

Perhaps a long series of specimens will show the identity of T. melinus, 
Bdv., and T, humuU, Harr., but in all the examples I have seen of the latter, 
I miss the red scales bordering the submarginal band above alluded to. But 
beyond this, I see no character by which they can be separated. 

Lycama speciosa, n. sp. Hy. Edw. 

Pale silvery blue, the color of X. mellisa, Edw. Fringes, very broad, dear 
white, out very distinctly by black at the ends of the nervules. Underside, 
pale silvery gray, with a very minute round black spot on the oosta, and a 
series of five round sub-marginal and one oblong central spots arranged almost 
in circular form on the disc. There is also a distinct oblong discal spot, and 
a smaller round one on the internal margin. The whole of the spots on the 
primaries are comparatively large, very distinct, and jet black, without white 
margins. The secondaries have one basal dot, a minute discal point, and a 
sub-marginal row of seven small black spots, also without white margins. 
Fringes, as in the upper side. Anterior, with the club unusually large, and 
the shafts distinctly annulated with white. Thorax and abdomen, blackish 
above, silvery beneath. 

Exp. of wings, 0.70 inches. 

Havilah, Kern County, R. H. Stretch. (1 (J Coll., Hy. Edw.) 

I should have hesitated to describe this exquisite species from a single 
specimen, but the peculiar arrangement of the spots on the lower side of the 
primaries, its extremely small size, and the broad and distinctly black and 
white fringes serve abundantly to distinguish it from any other form with 
which I am acquainted. 

N. B. As I intend to devote a separate article to the species of Colias 
proper, I have omitted all reference to that genus in the present paper. 

Profesaor Dayidson read a continuation of his papers on L^i- 
gation, describing the canal Cavour. 

The Committee on Nomination submitted the following re- 
port: 

The Committee appointed to present a ticket of officers to the 
Academy to be voted for at the coming election, beg to offer the 
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following report. They have carefully considered the respon- 
sible duty assigned to them, and have unanimously resolved to 
recommend to the Academy the re-election of the present offi- 
cers and Trustees. They were led to this conclusion by a con- 
sideration of the unsettled condition of the temporalities of tiie 
Academy. Many matters of grave importance, and at the same 
time affairs of a complicated and delicate nature have often been 
under consideration at the joint meetings of the Council and 
Board of Trustees, and it seemed to them only ordinary pru- 
dence to continue these gentlemen in office. We therefore 
recommend the following ticket: 

PRESIDENT, 

GEORGE DAVIDSON. 

FIRST VIOE-PRESroEKT, | RECORDINa SEOBBTABY, 

HENRY EDWARDS. CHAS. G. YALE. 



SECOND VICE-PRESIDENT, 

HENRY C. HYDE. 

GOERESPONDINQ SECRETARY, 



TBEASUBEB, 

ED. F. HALL, Jr. 

LIBRARIAN, 



Dr. a. B. stout. i C. TROYER. 

DIRECTOR OF MUSEUM, 

W. G. W. HARFORD. 

TRUSTEES, 

DAVID D. COLTON, 
R. E. C. STEARNS, j WM. ASHBURNER, 

THOS. P. MADDEN, GEO. E. GRAY, 

R. C. HARRISON, [ JOHN F. MILLER. 

(Signed,) 

Horace Davis, Wm. Norris, J. H. Smythe, P. B. Cornwall, 
S. P. Christy. 

On motion, Dr. A. Kellogg and S. P. Christy were appointed 
Inspectors, and Chas. Wolcott Brooks and Henry Chapman 
Judges of Election. 
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MEMBERS ELECTED DURING THE YEAR 1876. 

Jan. 3d. — W. B. Burleigb, Louis Nussbaumer. 

Jan. 17th. — Z. W. Greene, Dr. James Murpbj. 

February 7tb. — Dr. J. S. Crook, W. J. Graves, Gerrit L. Lans- 
ing, Dr. R. K. Nuttall, Samuel Purnell, C. L. Scudder, Joseph 
Tilden. 

March 6th.— H. S. Craven, J. S. Curtis. E. B. Dorsey, James 
D. Hague, W. H. Hall, Charles Barton Hill, Louis Janin, C. W. 
Lightuer, Alfred Poett, Howard Schuyler, W. A. Skidmore, Ham- 
ilton Smith, Jr., C. A. Stetefeldt. 

March 20th.— -C. F. Dio Hastings. 

April 17th. — T. Bechtinger, Joel F. Lightner, S. Lubeck, J. 
F. Myers, J. K. Wilson. 

May 15th. — Albert Arents, Louis Falkenau, C. A. Luckhardt, 
Emlen Painter, H. W. Reese. 

June 5th. — Walter W. Danuenberg, L. L. Hawkins, Edward 
N. Moor, Robert Chalmers Lord. 
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EBBATA. 



for **melanBtchthy8** read **melano8iicltis/'' 
'* **Librocedru8" read **Liboeedrus.** 
*' * ohaloedomy" read "chalcedony. " 
*' **A8iragulu8'* read **Asiragalu$." 
•• ''Fuaehia" letA'^Fuchaia." 
" 'Zygasindie" read **Zyg8enid8B." 
•* *FnBchia*'read **^cA«a.'* 
** "Eqaisiti folia" read *'equUei%foUa " 

* * *Nt cadeiisia" read ' *Nf vadenae. ' * 
•• **Nfwberyr* read *'Nfwberryi." 
•• • if ar«r^" read •*Afor»«io." 
** **Cyclademia" read *'Cycladenia" 

* • 'puliifera" read • 'PuUifercu.* * 
insert **A," before •* WebbtrL* 
for **tnicrocephalum" read **microcephala." 

•* **cecaule** read **algula." 

** **JBmtnenarUhuB punlluB** read **Emmenanthe 
pu>illa.** 

* '^lihrocedri" read **libocedri** 
'* *'Leucothot Davisct'* retLd **Leucothd(i DavU- 

ice,** 
** '*occifienta'ia** read 'occidentale,'* 
** **cupho8bia" read •*eM/)^r6w.*' 
** *'acapigernum'* read **«co7>ij/eni»i.** 
•• ' PutUt.ah** read ''PliUenns.** 
" 'Artemeflia" read 'Artemisia." 
" '*Bheriug'8 read "Behrings." 
•• *'Idot(gga'* read **Idottrga,** 
' * *n«6»</o«etim** read **n*6tt/o»um. ** 
*• •*Z)ya</o/)AiV* read **Diadophi§.** 
" "formti also on" read '*fonnd also in." 

* ••Echiii"read **Echini." 
•• "Brick elia" read "Brickellia. ' 
•• ''S<»gnatha8 " read "Syngnathns.** 
*' ^'Saamicomphua** read **Semie(yaayphua." 
'* "Tamelpais" read "Tamalpais." 
'* * obtusiolaba* read **f>btuaUoba" 
•' *'cilliala" read ••ci/ioto." 
" "i4ro(^a"read "Jra/ta." 
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for **Leucothai Davisa" read *'Leucothoe Davis- 

•Alfred A. Pinaut* read **Alphon8e Pinart." 
^'tenells'' read ^'teneUua.'' 
'*JRannunculus, Eisenii" read **JianunculM$ 

Eisenii" 
"demar" read "Damar." 
••McGillwray" read -'McGillivray.'* 
"echeneu8 maceatas" read "Echeueis iihu- 

crates.'* 
* •intcoiniiatarite" read '*metacinuabarite.*' 
**Mndalnriate" read ^'Andalasite.*' 
"anceforsil" read **and fossil." 
130, l»ist line, for ''iuormtnm" read "monutaiu." 
132, 5th line from top, for "Lithobre" read '^Lithobii." 
143, 8th *• top. " *'Cculan(fOp8is'* retid **Ca8tanopais.' ' 

151, 9th •' bottom, •• **8trigo8Us'* read "atrigosus." 
156, last line, " "crialala'* read "criaUitar 

167, 16th line from *' " '' IC rgunV* reeid *'Ergane.'* 

168, 13th *' •* *' **Ausoniede8'* read **Avaonioidea/* 

170, 5th *• " •* ''Argynu'ut** read '*Argy7iHis.** 

171, 5th •♦ top, " ••Behr"read "Bdv." 
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